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Spontaneous intracerebral hemorrhage is a rather rare condition, 
but it has occurred often enough to be of importance in the differential 
diagnosis of tumor of the brain. We have encountered it in 9 cases, 
and in each case craniotomy was performed for an intracerebral neo- 
plasm. The hemorrhage has always been situated in the cerebral hemi- 
sphere, not in the brain stem or in the cerebellum, and has followed 
injury, strenuous exercise, severe emotional strain or, in one instance, 
endocarditis. 

Robinson ' made a study of cases reported of encapsulated hemor- 
rhage into the brain reported in the literature and pointed out that even 
when such hemorrhage was rather extensive it did not cause sudden death 
and that recovery might even occur, provided the hemorrhage was either 
walled off if it was large or absorbed if it was small. The duration 
of life after hemorrhage into the brain is not known, the period of 
survival, according to Spiller,? being from five hours to two months. 
Oppenheim * stated that only medullary hemorrhage caused sudden 
death. Kron and Mintz * reported a case in which they had operated 
on a patient with cerebellar hemorrhage seventeen days after the onset 
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of symptoms and practically complete recovery followed. The hemor- 
rhage was the size of a bird’s egg and had invaded the right side of the 
cerebellum near the midline to a depth of 6 cm. The hemorrhage was 
not encapsulated. Robinson concluded that the elements of the brain 
react to wall off pathologic foci and that hemorrhage in the brain is 
almost invariably fatal, even though a pathologic reaction has taken 
place. 

Hawthorne * reported 2 cases of intracerebral hemorrhage, in the 
first of which a youth, aged 17, came in from a shopping expedition, 
had dinner and sat down to write a letter, when he complained of severe 
headache and then vomited, threw up his hands, fell to the floor and in 
twenty minutes was dead. At necropsy a large hemorrhage was found 
deep in the cerebellum. In the second case, a boy, aged 14, played 
cricket in the afternoon, returned home and then appeared dull and 
lethargic without giving signs of injury or disease ; he died at 10 p. m., 
having had a temperature of 103.5 F. Postmortem examination revealed 
a subcortical hemorrhage, but there was no evidence of injury or illness 
or of a causative factor. Pearce * reported the case of a youth, aged 19, 
who complained of headache and twitching of the right hand and died 
one hour and fifteen minutes later. There was a blood clot in each 
lateral ventricle. Habgood’ reported the case of a man, aged 23, 
who died five hours after having a queer sensation in his head. At 
necropsy blood was noted in the right basal ganglia and in both 
cerebral ventricles. Taylor * reported the case of a girl, aged 10 years, 
who died six hours after sudden pain in the head and vomiting. 
Hemorrhage had occurred into the floor and cavity of the right lateral 
ventricle. Bennett ® reported the case of a boy, aged 14, who died 
seven hours after having complained of pain in the head and abdomen. 
At necropsy extensive hemorrhage into the basal ganglia was noted. 
These cases are examples of sudden onset without evidences of a causa- 
tive factor. 

In another group of cases of intracranial hemorrhage in early life 
there was prolongation of symptoms over days or weeks. Ghetti’? 
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reported the case of a boy, aged 10 years, who lived for five days after 
the onset of right hemiplegia and coma caused by hemorrhage into the 
left internal capsule and lateral ventricle. Hird reported the case of 
a boy, aged 10, who died of a large cerebellar hemorrhage seven days 
after the onset of symptoms; the diagnosis in this case was basal 
meningitis. Thyne ’** reported the case of a man, aged 20, who experi- 
enced sudden vomiting and retraction of the head, followed by paralysis 
of the lower limbs ; death occurred on the twelfth day after hemorrhage 
into the fourth ventricle and the cerebellum. The clinical picture in 
this group of cases was entirely different from that in the first group, 
and in almost every case in this group the diagnosis was meningitis 
rather than hemorrhage. 

The question in both groups was the cause of the vascular rupture. 
In a few cases renal disease associated with cardiac hypertrophy was 
suspected. In one case there was diffuse endarteritis in the cerebral 
arteries. Arterial and renal disease, however, could not explain all the 
cases, nor did the records suggest syphilis. Hamilton ** stated that 
spontaneous hemorrhage may occur in young persons, particularly in 
young women, and that it is caused by simple fatty degeneration of 
the small arteries and their capillaries. 

Sachs,'* in a discussion of the spontaneous hemorrhages of apoplexy, 
quoted Charcot and Bouchard,’* who stated that degenerative changes 
in the blood vessels are frequently associated with the formation of 
miliary aneurysms and that it is the bursting of these aneurysms that 
results in the effusion of blood into the substance of the brain, causing 
paralysis. Sachs also quoted Globus and Strauss,’® who expressed the 
opinion that there are preexisting necrotic areas, or areas of softening 
of the brain, which contribute to the ease with which hemorrhage occurs 
into the brain substance. Sachs had been much impressed with the fact 
that cerebral hemorrhages occur in children and that the effusion is 
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often larger than that in adults. Children, however, commonly survive, 
although many of them are left in a more or less crippled condition. 

Tisell,’* in a discussion of apoplectic hemorrhage and softening of 
the brain, stated that the most common cause of hemiplegia is cerebral 
hemorrhage ; next in frequency are encephalomalacia due to thrombosis, 
general arteriosclerosis or embolism and, more rarely, tumor of the 
brain, pachymeningitis or subdural hematoma. Cerebral hemorrhage 
is most common before the age of 60 years. Patients with cerebral 
hemorrhage who survive the fifth day usually recover. Tisell tabulated 
observations on 121 cases. 

Bagley,’* in a discussion of four types of spontaneous cerebral 
hemorrhage, stated that spontaneous cerebral bleeding, whether from 
meningeal or from intracerebral vessels, is often the result of rupture of 
an aneurysm. Arteriosclerosis is the most common cause, but syphilis, 
trauma, bacterial invasion and congenital defects of the arterial walls 
are responsible for the lesion in some cases. Bleeding may be due to 
direct rupture of an arteriosclerotic or a congenitally weak arterial wall 
without formation of an aneurysm. 

Globus and Strauss, in a discussion of massive cerebral hemorrhages, 
stated: “It is believed that there is a series of events which precipitate 
the so-called cerebral apoplexy and which seem to hold a secure place 
in the present conception of spontaneous cerebral hemorrhage.” They 
pointed out that the miliary aneurysms described by Charcot and 
Bouchard *® do not explain all the hemorrhages but that Rouchoux * 
presented a conception of a prehemorrhagic stage of softening that 
precedes apoplexy. They reported four groups of cases: In group 1 
were cases of precipitant cerebral hemorrhage in which there was no 
history of previous illness, although there were definite anatomic 
characteristics indicating widespread, degenerative cerebral vascular 
disease of long standing. In group 2 were cases in which some clinical 
evidence of preexisting vascular disease of the brain was present, with- 
out, however, signs and symptoms of focal destructive disease. Group 
3 consisted of cases in which a distinct history of preexisting focal 
disease of long standing was obtained. In this group it is not improbable 
that the terminal event was provoked by surgical measures. Group 4 
consisted of a case of diffuse chronic disease of the cerebral vessels 
associated with hypertension, in which, in the absence of preexisting 
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cerebral softening, the patient escaped spontaneous massive hemorrhage. 
In their summary Charcot and Bouchard? stated that anatomic and 
clinical observations have been reported to support the opinion that 
spontaneous massive cerebral hemorrhage is a terminal phase in a 
sequence of events which have their beginning in a generalized or some- 
what localized disease of the cerebral vessels and which result in closure 
of one or more of such vessels in a given circumscribed area. This 
leads to the creation of a zone of ischemia and consequent focal encepha- 
lomalacia. With the production of such cerebral softening an area of 
diminished resistance is created, which is an important, if not a determin- 
ing, factor in the causation of cerebral apoplexy. 

De Lauwereyns *' studied clinically cases of isolated intracerebral 
hematoma. He reviewed the literature and discussed posttraumatic 
cases under three heads: (1) intracerebral hemorrhage with localizing 
signs, (2) intracerebral hemorrhage without localizing signs and (3) 
intracerebral hematoma due to a penetrating wound. Harbitz,** in a 
discussion of traumatic hemorrhage of the brain, stated that tardy 
hemorrhage after injury is possible. There were only 2 cases in his 
large series in which late hemorrhage might plausibly be regarded as of 
traumatic origin. Marburg ** stated that histologic studies in cases 
of cerebral hemorrhage in younger persons gave evidence of toxic or 
toxic-infectious changes in the walls of the blood vessels. Rupture 
occurs with excitement or other emotional stimulation raising the 
blood pressure. Lowenstein ** wrote on hemorrhage into the brain 
due to tuberculous cerebral vessels and said that the bacillus of tuber- 
culosis causes not only tubercles but nonspecific inflammation and that 
there is tuberculosis without tubercles. 

Diamond,”* in a discussion of the changes in the brain in cases of 
malignant endocarditis, stated that such changes were extremely common. 
In all of a series of 13 cases lesions of the brain were noted. In some 
cases the cerebral symptoms dominated. The lesions are inflammatory or 
degenerative, circumscribed or diffuse. Micro-organisms and _ septic 
emboli from thrombi involving ulcerated valves of the heart more or 
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less flood the blood stream and become lodged in various organs, includ- 
ing the brain. 

Geiger ** reported 2 cases of purpura haemorrhagica with cere- 
brospinal hemorrhage. He stated that hemorrhages of the central nervous 
system are usually multiple and vary in size from petechiae to large 
extravasations of blood. The symptoms and signs vary with the size 
of the hemorrhage. In one group of cases the symptoms and signs 
simulate meningitis; in another the localizing sign is hemiplegia, and 
in a third group there is coma accompanied by convulsions. Recovery 
takes place in the first group but not in the last two. 


SURGICAL TREATMENT 

The foregoing review of the literature emphasizes the fact that 
intracerebral hemorrhage occurs fairly frequently, but only a few 
references were found to the successful surgical treatment of such hemor- 
rhage. Numerous authors have called attention to the fact that crani- 
otomy with evacuation of the clot had been suggested, but Cushing ** 
was probably one of the earliest surgeons actually to carry out this 
procedure. He reported a case of spontaneous intracerebral hemorrhage 
in which craniotomy was performed and the clot was removed, with 
relief of intracranial hypertension and hemiplegia. In this case a man, 
aged 40, evidently suffered from apoplexy as he fell from a bicycle. 
He was taken to a hospital in a state of unconsciousness and thirty-six 
hours later, at which time right hemiplegia was present and the systolic 
blood pressure was 300, he was operated on and a hemorrhage, 4 cm. 
deep, was evacuated. He recovered from this operation but died two 
weeks later of pneumonia. 

Russell and Sargent °° reported a case of apoplectiform cerebral 
hemorrhage in which an operation was performed and the blood was 
evacuated ; the patient slowly improved. 

Penfield ?° in 1933 reported 2 cases in which operation was _ suc- 
cessfully carried out for the relief of spontaneous intracerebral hemor- 
rhage. The first was that of a boy, aged 14, who after smoking and 
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poisoning himself with nicotine was suddenly seized with nausea and 
attacks of vomiting, which were followed by unconsciousness. Five 
days later he was found to have aphasia and right hemiplegia. An 
intracerebral hemorrhage was evacuated from the left temporal lobe, 
and the boy recovered except for weakness in the right hand. The 
second case was that of a woman, aged 40, who was suffering from 
hypertension and who while shopping had diplopia followed by headache, 
vomiting, right hemiplegia, generalized convulsions and aphasia. She 
was found to have papilledema and right homonymous hemianopia. 
Operation was carried out on the sixth day, at which time ventriculo- 
grams revealed a subcortical lesion in the left occipital region which 
proved to be a clot. The clot was removed, and the patient recovered ; 
she died suddenly, however, six months later. 

Naftziger and Jones *° reported 2 cases of delayed traumatic epi- 
lepsy attributed to: (1) a history of injury to the head, with or without 
loss of consciousness ; (2) degenerative changes, softening and necrosis, 
taking place primarily in the brain stem and, to a lesser extent, in the 
cerebrum, and (3) alterations in the walls of the blood vessels in these 
areas, leading to secondary hemorrhages, caused by the decreased 
resistance around the vessels and an increase in the arterial pressure. 
The first case was that of a man, aged 42, who received a blow on the 
right temple from a flat-iron. Within the next thirty-six hours increas- 
ing stupor developed. A diagnosis of middle meningeal hemorrhage 
was made, and a right temporal decompression was carried out. Hemor- 
rhage was not found under the dura, but there was a_ bluish 
color of the cortex, suggesting contusion, and when it was opened 
black coagulated blood escaped. The second case was that of a miner, 
aged 62, whose blood pressure in millimeters of mercury was 135 
systolic and 95 diastolic. He had been struck on the left side of his 
head by a huge rock and had been unconscious for ten hours. Forty- 
two hours after this injury left hemiparesis was noted. There were 
signs of increasing intracranial pressure, necessitating subtemporal 
decompression. There was no evidence of extradural bleeding ; however, 
there was thick tarry blood beneath the dura, and beneath the cortex there 
was a large intracerebral cavity, 3 cm. in diameter, that contained old 
blood. In the third case a man, aged 30, had been injured in an auto- 
mobile accident. The following day he had a slight headache. Four days 
later he became dizzy, and five days after that he became nauseated, 
vomited and collapsed. He complained of severe headache. Flaccid left 
hemiplegia developed. Craniotomy was performed, and a large hemor- 
rhage was encountered deep in the temporal lobe. 
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ETIOLOGY 

The etiology of spontaneous intracerebral hemorrhage in the 9 
cases reported here is interesting, because in 2 cases hemorrhage was 
definitely the result of trauma. In another case the symptoms occurred two 
weeks after the patient had attended a convention; while there was no 
definite history of trauma, there was a period of strenuous exertion and 
excitement. In another case the hemorrhage was associated with rheu- 
matic heart disease and endocarditis due to Streptococcus viridans, sug- 
gesting bacteriologic origin. In another case the etiology is uncertain, 
as the patient was found unconscious after having fallen from a farm 
wagon, and it was difficult to determine whether or not the unconscious- 
ness preceded the fall. In the sixth and seventh cases, in 1 of which the 
patient was a woman, in the other a man, hemorrhage evidently occurred 
spontaneously when the patients were under emotional stress; there 
were no other etiologic factors. In the eighth case hemorrhage must 
have been traumatic in origin, although there was a history of injury 
twelve years previously, and in the ninth case hemorrhage occurred 
suddenly without apparent cause. 

We were impressed with the fact that after the clot had 
been evacuated and the cavity explored at operation there were no 
active bleeding points; in 1 case a pseudomembrane surrounded the 
hemorrhage, and it was removed. This would seem to disprove the 
theory that the bleeding was of arterial origin; it was our opinion that 
the spontaneous intracerebral hemorrhage was of venous origin. 


REPORT OF CASES 


Case 1.—A youth, aged 18, was admitted to the clinic on account of generalized 
convulsions. A year and seven months previously, while playing golf, he was 
struck on the right occiput by a golf ball, which knocked him down. He was 
able to rise immediately and walk to his home, a half-mile away. He noted that 
his vision was slightly blurred, and after arriving home he began to vomit. The 
vomiting continued for from thirty-six to forty-eight hours, and at the same time 
the patient suffered from severe pain in the right occiput as well as from blurred 
vision. He was taken to a hospital, where he remained for twelve days; he was 
nauseated and vomited for a week. The blurred and double vision he experienced 
during part of this time disappeared at the end of twelve days; the only residual 
symptom was headache, which occurred every two or three days until seven months 
after the accident, when he began to have generalized convulsions, with periods 
of unconsciousness which lasted about ten minutes. After a convulsion he would 
fall into a deep sleep lasting several hours. At the time of the first convulsion 
he fell and injured his head; subsequent convulsions were preceded by sufficient 
warning so that he was able to lie down. During these attacks he never voided 
involuntarily or bit his tongue. 

General examination at the clinic gave negative results. The blood pressure 
in millimeters of mercury was 116 systolic and 72 diastolic. Vision was 6/5 in 
each eye; the fundi were normal, and there was left homonymous hemianopia for 
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colors. Neurologic examination also gave negative results; however, a diagnosis 
of a lesion in the right temporo-occipital region was made in view of the homon- 
ymous hemianopia. On Feb. 23, 1928, an osteoplastic flap was reflected over 
the right temporo-occipital region. The brain was slightly injected; otherwise, 
it was under normal tension, and the convolutions were normal. In the right 
{emporo-occipital region resistance was encountered about 2.5 cm. below the surface. 
The wall of a cyst was punctured, and we were able to aspirate a soft blood clot; 
this verified the diagnosis. Following the operation the wound healed by primary 
intention, and the boy was sent home and advised to take phenobarbital. He 
returned five months after the operation; in the interim he had had one con- 
yvulsion. Neurologic examination at this time gave negative results; examination 
of the eyes indicated left homonymous hemianopia for colors. The patient was 
again sent home. He returned a year later, at which time he reported that he 
was attending the university, was working after hours and had had no further 
convulsions. 

Case 2.—A man, aged 39, was admitted to the clinic on Sept. 7, 1932, com- 
plaining of headache in the left occipital region and of weakness of the right side 
of the face and right side of the body of three months’ duration. He had fallen 
on an icy street six months previously and had struck his head in the left occipito- 
parietal region. He was dazed for five minutes and was quite weak for four days. 
Three months prior to admission, while working, he suddenly felt “weak all over” 
and had a roaring noise in his head. Almost immediately he experienced a twist- 
ing sensation of the right side of the body; this was followed by numbness. He 
started for home and with some difficulty arrived there, but he then had severe 
headache on the left side and was unable to talk. The next day he went to work 
but had a mild headache. The weakness in the right arm and leg varied from 
day to day. He was taken to a hospital, where a spinal puncture gave him some 
relief from the headache. One month later he began to have attacks of numbness 
and weakness of the right side resembling jacksonian convulsions. When exam- 
ined the chief symptoms were weakness of the right arm and leg, aphasia, insom- 
nia, jacksonian attacks involving the right side of the face and the right arm and 
tremor of the right hand on movement. 

General examination at the clinic gave essentially negative results. The blood 
pressure in millimeters of mercury was 110 systolic and 75 diastolic. Examination 
of the eyes revealed acute bilateral choked disks of from 1 to 2 diopters. Neuro- 
logic examination gave evidence of paresis of the right side, including the right 
side of the face, with definite loss of sensation over the same region. The choked 
disks, aphasia and hemiparesis indicated a lesion of the left parietal lobe, and 
craniotomy was performed on Sept. 13, 1932. 

The convolutions were flattened and broadened and were of a very dark hue. 
On incision of the cortex, tarry blood exuded in a manner similar to tooth paste 
oozing from a tube. The cyst was irrigated, and a laminated clot was removed. 
When an attempt was made to secure a specimen for biopsy, it was discovered that 
the entire capsule could be removed, and this was done. Following operation 
the patient made a satisfactory convalescence, and postoperative examination on 
September 20 did not reveal hemiplegia or hemianesthesia. 


Case 3—A man, aged 37, felt perfectly well until six weeks before examina- 
tion, at which time he was attending a convention. A few days after returning 
home he began to have headache every two or three days, which came on at any 
time of the day and lasted two or three hours. One headache lasted for a week. 
The attacks were relieved by rest and acetylsalicylic acid. About two weeks 
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after the onset of the attacks of headache they began to be associated with a 
gagging type of vomiting and with some subjective and objective vertigo. At 
about the same time as the onset of the headache the patient’s relatives noticed 
dragging of his right foot, which condition was followed by weakness of the 
right arm. This difficulty progressed, and there was some slowing of the patient's 
speech. 

General examination gave negative results. The blood pressure was 110 sys- 
tolic and 80 diastolic. Examination revealed choking of the disk of 4 diopters 
in each eye, with hemorrhages and exudates. Neurologic examination revealed 
weakness of the right arm and leg. A diagnosis of tumor of the brain was made, 
and on Nov. 29, 1933, a craniotomy was performed on the left side. The mid- 
frontal convolution was elevated, broadened and flattened, but there was no evi- 
dence of tumor. A cystic mass below the postcentral convolution was encountered. 
It contained from 20 to 30 cc. of yellowish-brown, semitransparent gelatinous 
fluid, which had the appearance of being a degenerated blood clot. The cavity 
was opened, but a tumor could not be found. The patient was dismissed on 
December 18, at which time his condition had not improved. 


As Diamond *° has stated, changes in the brain are extremely common 
in cases of malignant endocarditis, and the following case must there- 
tore be included in this group. The hemorrhage must have been embolic. 


CasE 4.—A woman, aged 20, was admitted to the clinic on April 9, 1929, com- 
plaining of headache and of failing memory and vision. She had rheumatic fever 
at the age of 5 years, from which she made a good recovery; she knew that she 
had a cardiac lesion. She had been perfectly well until nine years prior to 
admission to the clinic, when she began to have severe headache and general weak- 
ness. Seven months prior to admission she had an unexplained fever; this was 
thought to be due to influenza because it continued for several weeks and was 
accompanied by sweats. She lost 10 pounds (4.5 Kg.) at this time. Six weeks 
prior to admission she experienced generalized pains in the joints followed by 
symptoms of cerebral involvement. These symptoms were ushered in by a sensa- 
tion that she was dying, and she stated that she could hear the voices of her dead 
grandparents. The sensation lasted only a few seconds, after which she lapsed 
into unconsciousness for four hours. On regaining consciousness she complained 
of severe headache in the frontal region, and on attempting to go upstairs she 
collapsed. She had been confined to bed ever since. Her memory had become 
poor. 

General examination revealed rheumatic heart disease, cardiac hypertrophy, of 
grade 2, and mitral regurgitation. The blood pressure was 105 systolic and 60 
diastolic. Examination of the eyes revealed the pupils to be equal and to react 
well; the media were clear; examination of the fundi, however, revealed beginning 
edema of the disks, chiefly nasally, of from 1 to 2 diopters. Ocular movements 
were normal. Examination of the perimetric fields indicated complete and clearly 
defined left homonymous hemianopia. Roentgenologic examination of the head 
revealed a very small shadow of calcification near the midline and near the parietal 
region. Neurologic examination revealed slight weakness of the left arm, with 
beginning paralysis of the seventh nerve on the left. The left homonymous hemi- 
anopia, choked disks, palsy of the seventh nerve, poor memory and jocular attitude 
suggested the presence of a lesion in the right frontotemporoparietal region, and 
craniotomy was carried out on April 13. The dura was tense, and the convolu- 
tions over the superior temporal and inferior parietal regions were flattened and 
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broadened. A soft, cystic mass was encountered about 1.5 cm. below the cortex. 
From 20 to 30 cc. of a dark-colored fluid resembling bile was aspirated, and the 
cortex collapsed. Incision was made in the superior temporal convolution, and 
the cavity was opened. With pituitary forceps it was possible to remove large 
pieces of an organized blood clot until the cavity measured 3 by 5 cm. Tissue 
from the surrounding brain was examined, but it gave no evidence of tumor, and 
a diagnosis of subcortical hemorrhage was made. Following operation the 
patient made an uneventful convalescence. The symptoms of cerebral involvement 
were relieved, but just as the patient was about to leave the hospital there was 
an exacerbation of the endocarditis, which was found to be due to Str. viridans. 
The patient recovered sufficiently, however, to return home. She died three 
months later. 


The term “‘spontaneous idiopathic” is not a happy choice in describing 
the cause of intracerebral hemorrhages. Probably in the following 2 
cases the cause should be labeled “unexplained,” for there were no 
signs of systemic disease, no history of trauma and no postoperative 
complications. 


Case 5.—A man, aged 25, admitted to the clinic on Dec. 28, 1932, said that 
he had been perfectly well until thirteen days previously, when he went to a 
neighbor’s home to get some corn. The neighbor had found him lying uncon- 
scious. The patient recovered in twenty minutes, vomited and was able to get up 
and walk with assistance. He complained of headache in the frontal region and 
was unable to talk correctly. He seemed drowsy and confused. The following 
day he remained in bed and slept most of the time; he complained of “frontal 
headache.” Three days after the first convulsion the drowsiness and headache 
stopped, but he was unable to remember the names of his brothers and sisters 
or of familiar articles. 

General and neurologic examinations gave essentially negative results except 
for indicating marked aphasia, which involved the patient’s writing, reading, 
speech and understanding of pictures and words. The blood pressure in milli- 
meters of mercury was 110 systolic and 78 diastolic. Examination of the spinal 
fluid revealed a negative reaction to the Kolmer test, 70 mg. of total protein per 
hundred cubic centimeters, 12 small lymphocytes, a slightly yellow color and 
prompt response to pressure on the jugular vein. Encephalography was per- 
formed on Jan. 5, 1933, at which time 115 cc. of cerebrospinal fluid was removed 
and replaced by 110 cc. of air. The fluid was yellow at first but finally became 
clear. Encephalograms did not reveal air in the ventricles or subarachnoid space. 
3ecause of the aphasia, a craniotomy was performed on the left side on January 9. 
The dura was discolored over the left temporal lobe, which seemed to be larger 
than normal. When the dura was incised a slight subdural hemorrhage was 
found. The temporal convolutions were large, flat and ecchymotic. A cyst was 
encountered 0.5 cm. below the cortex, which was filled with tarry fluid, and about 
1 ounce (30 cc.) of this fluid was aspirated. The convolutions collapsed, and 
with the electrosurgical unit an incision was made in the middle temporal convolu- 
tion. The cyst was explored with a lighted retractor and was found to be about 
3.5 by 5 cm. It was lined with degenerating tissue, and the picture as a whole sug- 
gested that the temporal lobe was the seat of an old hemorrhage, which had 
become cystic and had organized. The patient’s convalescence was uneventful, 
and at the time of dismissal on January 21 there was definite improvement in 
vision, although he was still having difficulty in finding words to express himself. 
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Examination of the perimetric fields revealed right homonymous hemianopia. He 
was reexamined on October 10, at which time he complained of having had two 
attacks of unconsciousness since the operation. The aphasia was almost com- 
pletely gone, and examination of the eyes revealed right homonymous hemianopia 
of the upper quadrant. Medication with phenobarbital was advised, and he had 
no more convulsions. 

Case 6.—A woman, aged 30, was admitted to the clinic in August 1932, com- 
plaining of paralysis and numbness on the right side. She had been perfectly well 
until five weeks prior to admission, when she awakened one morning with numb- 
ness of the right hand. This persisted, and the right leg then felt numb. By the 
third day she was not able to walk, and the following day paresis of the right 
side of the face and complete right hemiplegia developed. She had slight aphasia 
from the onset of the illness. Headache came on three weeks after the numbness, 
and at the same time she noticed some weakness of her eyes. The past history 
was practically negative. The patient had been married four years and had no 
children. 

General examination, including a roentgenogram of the head, gave negative 
results. The blood pressure was 100 systolic and 65 diastolic. Vision was 6/6 
in each eye; examinations of the perimetric fields and fundi gave negative results. 
Neurologic examination revealed slight ptosis on the right, with weakness of the 
right seventh nerve and complete right hemiplegia. Our impression was that the 
patient was suffering from a rapidly growing tumor in the left frontoparietal 
lobe. Operation was performed on August 25, and the temporoparietal lobes 
were explored. The convolutions were flattened and broadened, and a subcortical 
hematoma was encountered about 3 cm. below the surface. An incision down 
through the cortex revealed a black, tarry mass, which was removed with pituitary 
forceps. This left a cavity about 3 cm. in diameter. The vessels in the sur- 
rounding brain tissue were normal, the capillaries and arteries were light green 
and the veins were very dark. When the patient recovered from the operation 
she was able to move all the extremities and was completely relieved of aphasia. 
At the time of dismissal, on September 2, she was able to walk several blocks and 
to use her right arm, although she had some aphasia. A report from her physi- 
cian a year later stated that there was slight residual paresis of the foot and leg 
but no sensory disturbance and normal reflexes. The hand and arm were almost 
normal. 


Case 7.—A man, aged 46, was admitted to the clinic on Sept. 4, 1934, com- 
plaining of weakness of the entire left side of the body associated with headache. 
He had apparently been in good health until August 25, ten days before registra- 
tion, when he got up to go to the bathroom and noted difficulty in using the left 
leg. He had to be helped back to bed. On the following morning weakness and 
awkwardness of the left arm were noted. 

General examination gave essentially negative results. The systolic blood 
pressure was 125, and the diastolic, 80. Vision and the pupillary reflexes were 
normal; the retinal arteries were of small caliber throughout, and there was no 
definite sclerosis or papilledema. On neurologic examination there was marked 
weakness of the left arm and leg and diminution in the biceps and triceps as well 
as in the epigastric reflexes. Adiadokokinesis was present. The history of head- 
ache dated back to the previous December, and although the manner in which the 
paralysis had occurred suggested an intracranial hemorrhage, the fact that the 
bouts of headache were prolonged suggested tumor. For that reason encephalo- 
grams were made on September 7. The roentgenographic films revealed an 
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expanding lesion in the right precentral motor cortex. On September 10 crani- 
otomy was performed, and the prefrontal convolution was found to be widened 
and flattened. When a small incision was made through the cortex to a distance 
of 2 cm. an old hemorrhage was encountered, which had clotted. There was no 
evidence of a capsule or of a tumor. The bleeding had taken place in the mesiai 
side of the cavity, 2 cm. from the surface, and after evacuation of the clot the 
wound was closed. On the evening of the first postoperative day there was some 
motion in the left hand. The condition gradually improved until the twelfth post- 
operative day, when the patient was moving his entire left side. The wound healed, 
and the patient was allowed to be out of bed. He was dismissed three weeks 
after operation, at which time there was slight residual weakness of the left leg 
and he was able to walk and use his left arm in dressing. Three months later 
a letter from his physician gave the information that he was up and that his 
only complaint was of slight stiffness in the left leg; his condition, however, was 
gradually improving. 

CasE 8—A man, aged 62, was admitted to the clinic on March 4, 1935, com- 
plaining of headache and blurring of vision. Twelve years before he had sus- 
tained an injury to the head when he was thrown from the seat of an automobile 
against a rod across the top. The rod hit his nose and fractured it. He was not 
unconscious, but hemorrhage from the nose persisted for “quite a while.” Since 
this accident the patient had experienced intermittent dull, aching occipital head- 
aches, which were very severe; they varied as to the time of appearance, but 
usually occurred in the evening or during the night. At times the headache 
awakened him at night. It was worse when he reclined and was aggravated by 
jarring and stooping over. About four months prior to registration the patient’s 
vision became blurred, and he experienced difficulty in seeing to the left. When 
passing through a door he often bumped into its casing on the left. With the 
onset of these symptoms the occipital headache became more severe and almost 
constant. In addition, the patient complained of dizziness; he staggered and usu- 
ally swayed to the left. For from three to four weeks his wife noticed that he 
dragged his left foot when walking, and the power in his left arm was less than 
that in the right. He also complained of numbness and tingling on the left side 
of the body, and his wife noticed that he did not feel a light touch on the left arm 
or leg. He had not had convulsions. 

General examination gave essentially negative results. The blood pressure 
was 116 systolic and 68 diastolic. Roentgenologic examination of the head 
showed a shift of the calcified pineal gland to the left. Examination of the eyes 
revealed the left pupil to be larger than the right. Examination of the peri- 
metric fields revealed left homonymous hemianopia. Neurologic examination dem- 
onstrated slight weakness of the left portion of the face and left upper extremity. 
The left lower extremity showed definite weakness. There was definite incoordina- 
tion of movements on the left, and when the patient attempted to walk (with 
assistance) he dragged his left foot. 

On March 9 a craniotomy was performed in the right parietal region, and the 
dura was found to be tense. The convolutions were broadened and flattened. A 
large subcortical mass was encountered at a depth of 4.5 cm. posteriorly to the 
postcentral gyrus. The lesion was easily entered, and 2% ounces (75 cc.) of dark 
yellowish-brown fluid was aspirated. This fluid did not coagulate on standing. 
Biopsy of tissue from the surrounding wall gave no evidence of a neoplasm. 

The patient was allowed to return home on the eleventh day following the 
operation, at which time there was improvement in the function of the left side; 
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he was much more alert and cooperated well in the postoperative examinations, 
The ocular findings remained unchanged. 

Case 9.—A man, aged 35, was admitted to the clinic on Sept. 1, 1934, com- 
plaining of headache and blurring of vision. He began to have severe occipital 
headache six weeks prior to admission. Two days after the onset of the headache 
he played golf; the headache became worse, and he noted dimness of vision. Spinal 
puncture had been done in the hospital, which gave him relief for several hours. 
Two and a half weeks after the onset of the first headache he had a sudden attack 
of numbness and paralysis of the entire left side of the body, but this gradually 
wore off in twelve hours. The headache then disappeared for two days, when he 
had a sudden attack of unconsciousness and had remained stuporous for three 
days. He had a temperature of 102 F. 

General examination gave negative results. The blood pressure in millimeters 
of mercury was 110 systolic and 82 diastolic. Examination revealed choked disks 
of 1 diopter in each eye; the perimetric fields were normal. On neurologic exam- 
ination the patient was drowsy, there were partial deafness on the left, an increase 
in all reflexes and a Babinski reflex on the left. Ventriculograms revealed a 
lesion of the left frontal lobe. This procedure was followed by left craniotomy, 
and the frontal convolutions were found to be broadened and flattened. An incision 
was made in the superior convolution of the frontal lobe, and 2 ounces (60 cc.) 
of black, tarry fluid was evacuated from a clot situated 1 cm. below the cortex. 
The patient recovered from the operation and was up in a wheel-chair. On the 
ninth postoperative day he suddenly collapsed and died. As permission for 
necropsy could not be obtained, we assumed that a large hemorrhage from an 
aneurysm of the circle of Willis had occurred. 


SUMMARY 

Nine patients who had spontaneous intracerebral hemorrhages were 
operated on, and the clots were evacuated. Trauma, strenuous exercise, 
emotional strain and endocarditis were contributing factors. 

The etiology was rather indeterminate. The condition could have 
been due to faulty musculature in the arterioles or venules within the 
brain substance, and hemorrhage might have resulted from rupture 
of a small sacculation. Since the hemorrhage did not result in extensive 
extravasation, we are inclined to believe that the rupture in the vascular 
system occurred on the venous side. In 2 cases there was a definite 
lamination about the clot, and a fresh clot had formed in the dependent 
portion of the original clot as if recurrent hemorrhages had taken place. 

The symptoms in most instances developed rather suddenly follow- 
ing an injury, violent exercise or emotional strain. In most cases the 
hemorrhage was accompanied by an attack of unconsciousness and by 
progressive paralysis. The progression of symptoms became more or 
less stationary within a short time, but while the progression seemed to 
cease, signs of increased intracranial pressure developed. In some 
instances paralysis was slowly progressive, and the symptoms there- 
fore resembled those that developed as a result of intracranial neoplasm. 
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DISCUSSION 


Dr. B. Sacns, New York: Dr. Adson and Dr. Craig have called attention 
to an important subject, especially from the diagnostic point of view. I first became 
interested in this subject many years ago, when Dr. Peterson and I were making 
a special study of early infantile cerebral palsy. After allowing for cases in which 
the condition was clearly due to birth injuries and those in which it was due to early 
infectious disease, we found that there were a certain number of cases in which 
the cause was definitely intracerebral hemorrhage, and the intracerebral hemor- 
rhage had to be explained in a definite way. In our minds intracerebral hemor- 
rhage was associated with arteriosclerosis and with miliary aneurysms, and we 
generally considered those conditions in trying to account for the hemorrhage. 
I had difficulty at the time in finding what conditions, especially in children, might 
explain the frequent or relatively frequent occurrence of intracerebral hemorrhage. 
I studied all the textbooks on pathology that I could consult in those early days 
and found, as I thought, the probable explanation of the condition. In the old 
monograph which appeared in Billroth and Luecke’s large volumes on surgery, 
von Recklinghausen, writing on pathologic changes of the circulation independent 
of any definite clinical entities, referred to the frequent occurrence of fatty degen- 
eration of the blood vessels. That gave me the clue, and I have always believed 
that early fatty degeneration of the blood vessels is a significant factor in the 
occurrence of intracerebral hemorrhage. It does not occur in children alone; I 
believe that the same fatty degeneration may continue and may perhaps be a 
prominent factor in cerebral hemorrhage of middle life. 

I was specially interested in the paper of Dr. Adson and Dr. Craig, in cases in 
which the condition occurred independent of trauma. When trauma occurs, or when 
hemorrhage is due to trauma, one can easily explain it, but in the authors’ 
case 7 there was an entirely spontaneous hemorrhage in an adult. 

Another point which I think I can carry over from my study of conditions in 
children is that intracerebral hemorrhage in children is much more frequently 
venous than arterial; if continued into middle life and later, it would account for 
the fact that in these cases, case 7, for instance, the symptoms of adult apoplexy 
are not present. When a hemorrhage, particularly hemorrhage in the internal 
capsule, is large enough to give rise to complete hemiplegia, almost invariably it 
is associated with complete loss of consciousness. 

In the cases that have been referred to the intracerebral hemorrhage was not 
attended by loss of consciousness; there was a relatively slowly developing pro- 
gression of the paralysis. That, I think, would be explained if the hemorrhage, 
even in an adult, was venous and not arterial, so that there was a slow and “not 
a sudden effusion into the cerebral tissue. 

Whenever the question of a tumor in children arises, one of my first thoughts, 
especially if the signs suggesting a tumor appear early in life, is the possibility 
of cysts arising from hemorrhages; hemorrhagic cysts naturally give rise to 
the symptoms that are generally associated with tumor. 

This paper is important because it calls attention to the fact that one should 
not be too hasty in making a diagnosis of tumor, even in the presence of choked 
disk, but should bear in mind that hemorrhage, especially a venous hemorrhage, 
not only in the early years but also in middle age may cause symptoms suggestive 
of tumor. 

In children, hemorrhages are more apt to be cortical than capsular, and cortical 
hemorrhages, I think, are frequently from venules or from the venous apparatus 
of the brain coverings. 
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Dr. WILDER PENFIELD, Montreal: Dr. Adson and Dr. Craig have given the 
most comprehensive review of the surgical treatment of intracerebral hemorrhage 
yet presented. In regard to the condition in one of my cases which Dr. Craig 
mentioned as due to toxic poisoning from smoking, I should add that another 
interpretation might be made of the cause of the hemorrhage. The boy was 
smoking his first pipe! I do not think he went far enough for toxic poisoning, 
but he did go far enough to have prodigious vomiting. The hemorrhage obviously 
was due to the violence of the vomiting and must have been arterial, as there was 
an initial loss of consciousness. I saw a patient a few months ago in whose 
case trauma was apparently the etiologic factor but a very distant one. There 
had been a fracture of the occipital bone in childhood. The man, aged 30, had 
had a small hemorrhage a few months previously, and a few days before operation 
there was a sudden overwhelming hemorrhage with loss of consciousness. I found 
a large blood clot in the occipital lobe. At operation there was what looked like 
a hemangioma, or at least a carpet of blood vessels on the brain just beneath the 
old fracture, from which I think the hemorrhage must have come. The clot was 
so large that it produced signs of involvement of the pyramidal tract on the wrong 
side, with hemianopia, as would be expected, but with ipsilateral paralysis. 

There is always pronounced discoloration of the pia when it is exposed, which 
betrays the nature of the underlying lesion, just as the whitening of the pia-arach- 
noid which occurs over an abscess and over an area of softening of the brain 
indicates the locus of outward migrating leukocytes. So in these cases, I suppose 
there is migration upward along the perivascular spaces of pigment-laden phago- 
cytes. 

Dr. Howarp C. NAFFZIGER, San Francisco: In the report by Dr. O. W. Jones 
Jr. and myself in 1928, three cases of solitary intracerebral hemorrhage of trau- 
matic origin were described. Since then we have had a number of others and, in 
addition, several cases of the spontaneous type. The location is of special interest; 
in all of our cases, both traumatic and spontaneous, the hemorrhage was postero- 
temporal or postero-occipital. This location predominated in the series reported 
here. One of our patients had hypertension; the others had pressure within normal 
limits. The patients affected by trauma, interestingly enough, showed no evidence 
of diffuse contusion of the brain and no signs referable to other areas of the brain. 

When the defects in the visual fields and other signs point to a temporo-occipital 
localization, the possibility of such solitary intracerebral hemorrhage must be kept 
in mind. Surgical treatment is relatively simple and highly satisfactory. Opera- 
tion too early is likely to be followed by recurrent bleeding, requiring additional 
aspiration. After the bleeding vessels have become sealed, a single evacuation of 
the characteristic dark, bile-stained content is usually adequate. 

Dr. WincHELL McK. Cratc, Rochester, Minn.: I greatly appreciate the dis- 
cussion which has been given our paper and wish to emphasize the point which 
Dr. Penfield made regarding the pigmentation of the dura or cortex. This usually 
indicates the underlying hemorrhage. However, in our series of cases it occurred 
only once. 


LACTIC ACID CONTENT OF THE BLOOD AND OF 
THE CEREBROSPINAL FLUID 


S. BERNARD WORTIS, M.D. 


AND 
FRANCES MARSH, A.B. 
NEW YORK 


Few studies have been made of the lactic acid content of the blood 
and the cerebrospinal fluid. The measurement of tissue metabolism by 
Warburg, Lundsgaard, Meyerhof, Himwich,’ Wortis '* and others have 
emphasized the importance of the role of lactic acid in body metabolism. 
Lactic acid is the main foodstuff for brain tissue, and it therefore 
seemed important to investigate the content of this substance in the 
cerebrospinal fluid and in the blood of patients known to have diseases 
of the central nervous system. 

Normally the blood contains between 10 and 25 mg. of lactic acid 
per hundred cubic centimeters. When the concentration of lactic acid 
in the blood exceeds the renal threshold of from 30 to 40 mg. per 
hundred cubic centimeters, it appears in the urine. Moreover, much 
lactic acid is excreted in the perspiration during violent exercise. Jervell 
(1928) studied the changes in the lactic acid content of the blood, and 
Wittgenstein and Gaedertz (1927) * showed that the lactate content of 
the cerebrospinal fluid increased when the lactate content of the blood 
was increased. Such increase in the lactic acid content of the spinal 
fluid does not occur immediately but is a delayed reaction, such as 
obtains for the sugar content of the spinal fluid when the sugar content 
of the blood is increased. 

Under normal conditions the lactic acid content of the spinal fluid 
is between 7 and 25 mg. per hundred cubic centimeters. This is from 
55 to 100 per cent of that of the venous blood, according to Flexner.** 


Read by title at the Sixty-First Annual Meeting of the American Neurological 
Association, Montreal, Canada, June 5, 1935. 

From the Department of Neurology (Cornell University), Bellevue Hospital 
and the Laboratory of Experimental Neurology, the Department of Neurology, 
New York University Medical College. 

1. Himwich, J.: Yale J. Biol. & Med. 4:259, 1931. 

la. Wortis, S. B.: Am. J. Psychiat. 13:725, 1934. 

2. Wittgenstein, A., and Gaedertz, A.: Klin. Wehnschr. 6:1289 (July 2) 1927. 

2a. Flexner, L.: Physiol. Rev. 14:161, 1934. 
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Nishimura ; * De Sanctis, Killian and Garcia; * Osnato and Killian; ° 
Scheller; Menninger ;° Nishida, and Wright and his co-workers have 
studied the lactic acid content of the cerebrospinal fluid in meningitis, 
All reported an increase in the lactic acid content of the cerebrospinal 
fluid in cases of suppurative meningitis and expressed the belief that 
this increase is more closely related to the severity of clinical signs and 
symptoms than is the decreased sugar content. Wright, Herr and Paul 
confirmed this work and, in addition, stated that the ratio of the lactic 
acid content of the spinal fluid to the lactic acid content of the blood is 
markedly increased in suppurative meningitis, whereas the ratio of the 
concentration of the chlorides in the blood to that of the chlorides in 
the cerebrospinal fluid is not altered from the normal. They therefore 
concluded that determinations of the lactic acid content are of more 
value than determinations of the chloride content for following any 
case and for determining the prognosis. 

Glaser (1926) * studied the cerebrospinal fluid in nine cases of tumor 
of the brain and found that the lactic acid content of the cerebrospinal 
fluid was absolutely increased in three cases and relatively increased in 
one case. In the remaining five, the lactic acid values were within 
normal limits. He reported a group of cases of neuropsychiatric con- 
ditions with normal values for the lactate content of the spinal fluid. 

In twenty-two patients we made determinations of the lactic acid 
content in blood and cerebrospinal fluid removed at the same time, and 
in ten other patients we made determinations of the lactic acid con- 
tent in the cerebrospinal fluid alone. 


MATERIAL AND METHODS 


The specimens of blood were removed from the anterior cubital vein, and spinal 
fluid was removed from the lumbar region at the same time. Specimens wert 
taken in the late morning just preceding lunch time. Determinations of the sugar 
content were made by the method of Hagedorn and Jensen.’ Determinations of 
the lactic acid content were made by the method of Friedemann, Cotonio and 


Shaffer.® 


3. Nishimura, K.: Proc. Soc. Exper. Biol. & Med. 22:322, 1925. 

4. De Sanctis, A. G.; Killian, J. A., and Garcia, T.: Lactic Acid of Spinal 
Fluid in Meningitis: Practical Diagnostic and Prognostic Value, Am. J. Dis. Child. 
46:239 (Aug.) 1933. 

5. Osnato, M., and Killian, J. A.: Significant Chemical Changes in Spinal 
Fluid in Meningitis, with Special Reference to Lactic Acid Contents, Arch. Neurol. 
& Psychiat. 15:738 (June) 1926. 

6. Menninger, C.: J. Nerv. & Ment. Dis. 60:144, 1924 


7. Glaser, J.: J. Biol. Chem. 69:539, 1926. 
8. Hagedorn and Jensen: Biochem. Ztschr. 135:46, 1923; 137:92, 1923. 
9. Friedemann, T. E.: Cotonio, M., and Shaffer, P. A.: Determination of 


Lactic Acid, J. Biol. Chem. 73:335 (May) 1927. 
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The results are shown in tables 1 and 2. 
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From these studies it appears that there was an absolute increase 


(i. e., above 


mg. per hundred cubic centimeters) in the lactic acid 


Taste 1.—Lactic Acid Content of the Cerebrospinal Fluid 


Cerebrospinal Fluid 


Lactie Wasser- Colloi- Pro- 
Sugar, Acid, mann dal tein, 
Name and Mg. per Mg. per Cell Reac- Gold Mg. per 
Diagnosis Date 100 Ce. 100Cce. Count tion Curve 100 Cc. Comment 
Paralysis agitans M. 5/8/34 62.0 10.0 0 Negative 00000 80 
(postencephalitic) 
Tumor of the Z. 1/8/34 13.3 0 Negative 00000 
brain, glioma of (48 hr. of 16.4 
the frontal lobe incubation) 
(verified by 1/22/34 16.4 0 Negative 00000 
autopsy) (48 hr. of 16.4 
incubation) 
2/3/84 11.9 0 Negative 00000 
Tumor of the V. 1/15/34 15.9 24 Negative 00000 30 Xantho- 
brain (48 hr. of 20.0 (ympho- chromic 
incubation) cytes) fluid 
1/22/34 18.9 24 Negative 00000 30 Xantho- 
(48 hr. of 21.3 (ympho- ehromie 
incubation cytes) fluid 
Porencephaly; W.. 1/26/34 12.0 0 Negative 00000 30 
cortical degen- 
eration 
Encephalomyelo- ©. 1/26/34 26.0 0 Negative 00000 200 Xantho- 
radiculitis chromie 
fluid 
Chronie lead D. 2/5/34 12.7 7 Negative 00000 40 
poisoning; progres- (lympho- 
sive muscular cytes) 
atrophy; urine 
showed lead, 6 to 10 
mg. in 700 ee. 
Polioencephalitis J. L., aged 6 yr. 12.2 
1/9/54 
Schizophrenia S.H., aged 16 yr. 71.5 2.9 4 Negative 00000 
(catatonic state) 9/29/34 
Chronie cardiac L. 0/54 51.0 11.9 8 Negative 00000 
decompensation (ympho- 
(adhesive pericar cytes) 
ditis) 
\myotrophie lat H. 1/10/34 ( 0 Negative 00000 0 


eral sclerosis 


content of the cerebrospinal fluid in: 


one case of schizophrenia (cata- 


tonic state), one case of pernicious anemia with subacute combined 
sclerosis, two cases of tuberculous meningitis and one case of meningo- 
vascular syphilis (syphilitic meningitis ). 

There was a relative increase (i. e., above 100 per cent) in the ratio 
of the lactic acid content of the spinal fluid to the lactic acid content of 
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the blood in: one case of schizophrenia (hebephrenic type), one case 
of pernicious anemia with subacute combined sclerosis, one case of severe 
cardiac decompensation with dyspnea, one case of uremia with convul- 
sions, two cases of tuberculous meningitis and one case of meningo- 
vascular syphilis (syphilitic meningitis ). 

There was both (1) absolute increase in the lactic acid content of the 
cerebrospinal fluid and (2) relative increase in the ratio of the lactic 
acid content of the spinal fluid to the lactic acid content of the blood 
in the following conditions: two cases of tuberculous meningitis, one 
case of syphilitic meningitis (or meningovascular syphilis) and one case 
of pernicious anemia with subacute combined sclerosis (before liver 
therapy ). 

Normal cerebrospinal fluid maintained aseptically shows no gly- 
colysis, whereas if cerebrospinal fluid that contains leukocytes is incu- 


TABLE 3.—Lactic Acid Content of the Cerebrospinal Fluid 


Normal, 7 to 27 Mg. per 100 Ce. Increased, Over 27 Mg. per 100 Ce. 


Syphilis of the central nervous system ex- Syphilitie meningitis 


cept syphilitic meningitis 
Hemiplegia from cerebral hemorrhage or 
thrombosis 
Epilepsy (between or before seizures) 
Hysteria 
Psychoneuroses 
Chronie or acute encephalitis 
Amyotrophic lateral sclerosis 


Great increase in: 
{Suppurative meningitis (Killian, Osnato, 
| De Sanctis, Garcia, Wright and others 
meningitis 


{Some cases of tumor of the brain (Glaser) 


Slight increase in: 


Multiple sclerosis (Catatonie state of schizophrenia (one 
Migraine case) 
Porencephalie cyst {Violent exercise or postconvulsive state 
Most cases of tumor of the brain (Glaser) 
Diseases not involving the central nervous 

system 


bated it shows a decrease in the sugar content and an increase in the 
lactic acid content. Probably the large quantity of lactic acid in the cere- 
brospinal fluid in meningitis is the result of this glycolysis. 

The grouping of medical entities seen in table 3 is based on the 
combined work of the investigators mentioned, with especial reference 
to the lactic acid content of the cerebrospinal fluid. 

The ratio of the lactic acid content of the spinal fluid 100 to the 
lactic acid content of the blood is normally between 55 and 100 per cent. 
This ratio is increased in meningitis, in some cases of tumor of the 
brain (Glaser) and in two cases of schizophrenia that we have studied. 
The findings in the cases of schizophrenia require confirmation. The 
results of studies of the lactic acid content in our cases of tuberculous 
and syphilitic meningitis confirm those of other work. We have added 
the findings regarding the lactic acid content of the spinal fluid in some 
other neuropsychiatric conditions. 
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MENTAL CHANGES FOLLOWING HEAD 
TRAUMA IN CHILDREN 


ABRAM BLAU, M.D. 


NEW YORK 


Mental disease in relation to head injury has engaged the interest 
of neuropsychiatrists for many years. The first references to this con- 
dition in modern literature are found in the writings of Esquirol ' 
(1837), in France, Prichard ? (1837), in the United States, Schlager * 
(1857), in Austria, and Skae* (1866), in Scotland. Since then an 
extensive literature has appeared, to which von Krafft-Ebing * (1868), 
Hartmann (1884), Guder (1886), Bailey (1903), Meyer (1903), 
Tromner (1910), Berger" (1915), Hadley ** (1922), Pfeifer ** 

From the Psychiatric Division of the Bellevue Hospital, New York. 

*Tsadore Abrahamson Memorial Fellow in Psychiatry from the Mount 
Sinai Hospital. 

Read at the Sixty-First Annual Meeting of the American Neurological Asso- 


ciation, Montreal, Canada, June 4, 1935. 


1. Esquirol, E.: Des maladies mentales, Paris, J. B. Bailliére, 1837, vol. 1, 
p. 68. 
2. Prichard, J. C.: A Treatise on Insanity and Other Disorders Affecting 


the Mind, Philadelphia, Haswell, Barrington & Haswell, 1837, p. 153. 

3. Schlager: Die infolge von Kopfverletzungen sich entwickelnden Geistes- 
storungen, Vienna, 1857; cited by von Krafft-Ebing.® 

4. Skae, F.: On Insanity Caused by Injuries to the Head and by Sunstroke, 
Edinburgh M. J. 11:679 (Feb.) 1866. 

5. von Krafft-Ebing, R.: Ueber die durch Gehirnerschitterung und Kopfver- 
letzung hervorgerufenen psychischen Krankheiten, Erlangen, Ferdinand Enke, 
1868. 

6. Hartmann: Ueber Geistesst6rungen nach Kopfverletzungen, Arch. f. Psy- 
chiat. 15:98, 1884. 

7. Guder, P.: Die Geistesst6rungen nach Kopfverlentzungen unter besonderer 
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legal Considerations, M. News 82:918 (May 16) 1903. 

9. Meyer, A.: The Anatomical Facts and Clinical Varieties of Traumatic 
Insanity, Am. J. Insanity 60:373 (Jan.) 1904. 

10. Trémner, E.: Ueber traumatische (Concussions-) Psychosen, Ztschr. f. d 
ges. Neurol. u. Psychiat. 3:548, 1910. 

11. Berger, H.: Trauma und Psychose, Berlin, Julius Springer, 1915. 

12. Hadley, E. E.: The Mental Symptom Complex Following Cranial Trauma, 
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O.: Handbuch der Geisteskrankheiten, Berlin, Julius Springer, 1928, vol. 7, p. 415 
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(1928), Strauss and Savitsky '* (1934) and Schilder '* (1934) have 
contributed. 

At first, the primary problem was nosologic. It was soon recognized 
that a certain group of these mental changes bore only an indirect rela- 
tionship to the trauma which acted as a precipitant on a preexisting 
psychopathic personality, rather than as a direct etiologic agent. These 
mental conditions were properly placed with the psychoneuroses and 
“endogenous” psychoses. On the other hand, a group of organic 
mental syndromes could be delineated as definite posttraumatic psychop- 
athies. The latter group is comparatively small in relation to the total 
number of head injuries. 

Despite the extensive literature, little attention has been paid to 
inental sequelae as they occur in children. This is remarkable when one 
considers that the laity and the courts frequently attribute mental 
derangement of later life to head injury during childhood. Another 
indication for a study of this problem in children is the absence in their 
cases of a number of complicating factors which often obscure the 
diagnosis in cases in adults, such as litigation, simulation, alcoholism, 
syphilis and vascular disease. 

The consensus among surgeons, who observe the majority of chil- 
dren with head trauma, is that children withstand head injury better 
than adults and rarely show significant sequelae. Moorhead and 
\Weller,'® in a study of 100 cases in children, concluded that “psychoses, 
mental impairment and like conditions are very rare sequelae in the 
absence of grossly destructive lesions.” Beekman,'* in a study of a 
series of 231 cases, supported this conclusion but noted that emotional 
instability is a frequent sequela. In his follow-up, however, he found 
changes in character in 19 cases, in 3 of which the changes were 
permanent. Hipsley,’* Wakeley,'® Elmer and Boylan and Ireland *! 
also regarded mental sequelae to head trauma in children as uncommon. 

14. Strauss, I., and Savitsky, N.: Head Injury: Neurologic and Psychiatric 
Aspects, Arch. Neurol. & Psychiat. 31:893 (May) 1934. 

15. Schilder, P.: Psychic Disturbances After Head Injuries, Am. J. Psychiat. 
91:155 (July) 1934. 

16. Moorhead, J. J., and Weller, W.: Fracture of the Skull in Children, Ann. 
Surg. 74:72 (July) 1921. 


17. Beekman, F.: Head Injuries in Children, Ann. Surg. 87:355 (March) 
1928. 
18. Hipsley, P. L.: Fracture of the Skull in Children, M. J. Australia 1:5 


(Jan. 3) 1925. 

19. Wakeley, C. P. G.: Fractures of the Skull in Children, Practitioner 127: 
75 (July) 1931. 

20. Elmer, R. F., and Boylan, C. E.: Skull Fractures in Children with Special 
Reference to Depressed Fractures and Cerebral Laceration, Ilinois M. J. 62:455 
(Nov.) 1932. 

21. Ireland, J.: Fracture of the Skull in Children, Arch. Surg. 24:23 (Jan.) 
1932. 
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On the other hand, English ** did not concur in the opinion that 
children usually recover without disability. He maintained that “the 
seriousness of severe head injuries in children is determined by their 
occurrence at a time when the intellectual faculties are being developed.” 
Recently a number of investigators have produced evidence endorsing 
English’s contention. Strecker and Ebaugh ** noted the remarkable 
similarity of the sequelae of cerebral trauma in children to postencepha- 
litic behavior disorders and presented a group of traumatic defects. 
Kasanin ** also discussed the changes in personality resulting from head 
trauma as found in delinquent children. More recently, Russell *° after 
a follow-up period of eighteen months, found postconcussional symptoms 
in 66 per cent of the cases studied. The outstanding symptoms were 
“nervousness” and changes in behavior and personality. 

In view of these facts, it seems that this problem deserves further 
consideration. 

My purpose in this paper is to report a series of 22 cases of menial 
disorders following head injury in children which have been observed 
in the psychiatric division of the Bellevue Hospital. The cases were 
selected to include only those in which there was indubitable evidence 
of head trauma and an unquestionable relationship between the trauma 
and the mental symptoms. Head trauma was presumed in each case 
only when the signs and symptoms satished the criteria set by Kennedy *° 
as sufficient to produce organic changes in the brain. These cases are 
grouped according to the following classification: posttraumatic acute 
psychosis, posttraumatic chronic behavior disorder, posttraumatic epi- 
lepsy with secondary deterioration, posttraumatic cerebral defect con- 
ditions and posttraumatic secondary intellectual deterioration (table 1). 


These groups will be presented separately. 


POSTTRAUMATIC ACUTE PSYCHOSES 
In adults this condition has been recognized under such names as 
primary traumatic insanity and traumatic delirium; in the German 
literature it has been designated as Komiotionspsychose. It has been 


observed in patients of all ages, but a special description of a child’s 


22. English, T. C.: The After Effects of Head Injuries, Lancet 1:485 


(Feb. 20) ; 559 (Feb. 27) ; 633 (March 5) 1904. 
? 


23. Strecker, E. A.. and Ebaugh, F. G.: Neuropsychiatric Sequelae of Cerebral 
Trauma in Children, Arch. Neurol. & Psychiat. 12:443 (Oct.) 1924. 

24. Kasanin, J.: Personality Changes in Children Following Cerebral Trauma, 
J. Nerv. & Ment. Dis. 69:385 (April) 1929. 


25. Russell, W. R.: The Aifter-Effects of Head Injury, Edinburgh M. J. 
41:129 (Sept.) 1934. 
26. Kennedy, F.: Head Injuries: Effects and Their Appraisal; IV. Evalua- 


tion of Evidence, Arch. Neurol. & Psychiat. 27:811 (April) 1932. 
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reaction has not been offered. The frequency of the syndrome varies 
widely as reported by different observers. No statistics are available 
regarding children, but since there are records of only 6 cases in a 
period of ten years in the psychiatric division of the Bellevue Hospital, 
the condition may be considered as not common. In this group are 
included cases of head trauma in which mental changes occur soon after 
injury, as a rule immediately after the recovery of consciousness. 

Six cases of acute psychosis (table 2) following a severe head 
injury have been observed in children varying in age between 10 and 
14 years. One patient was a girl. All were transferred to the psychiatric 
division of the Bellevue Hospital from general hospitals because of 
uncontrollable behavior. 


TABLE 1.—Classification of Mental Changes in Children Following Head Trauma 


A. Acute 
1. Posttraumatic acute psychosis 
B. Chronic 


2. Posttraumatic chronic behavior disorder 
3. Posttraumatic epilepsy with secondary deterioration 
4. Posttraumatic cerebral defect conditions with secondary intellectual deterioration 


TABLE 2.—Data on Patients with Posttraumatic Acute Psychosis 


Cerebro- Duration of 
Age, Type of spinal Roentgen Duration Psychosis, 
Case Years Injury Fluid Findings of Coma Days Course 
1. M. R. 11 Fall of 3 als oetrea Temporo- Until admis- 14 Unimproved; re- 
stories parietal sion moved against 
fracture advice 
2. E. L. 10~= Fall ree Negative 2 days 33. Improved 
3. A. B. 14 Automobile Bloody Negative 6 days 27 Improved 
accident 
4.G. 8. 13 Automobile Bloody Negative Until admis- 14 Improved 
accident sion 
5. A. M. 14 Automobile Bloody Temporo- 24 hours 21 Improved 
accident parietal 
fracture 
6. FF. 10 Automobile Bloody Temporal Until admis- 21 Improved 
accident fracture sion 


Case 1—Automobile accident; fracture of the base of the skull; coma for 
twenty-four hours; short period of fever; subarachnoid hemorrhage; unrestrained 
impulsive infantile behavior for three weeks; retrograde amnesia for the accident 
and partial amnesia for psychotic episode; improvement. 

A. M., a boy aged 14, was admitted to the psychiatric division of the Bellevue 
Hospital on Aug. 23, 1934, being transferred from another institution because 
he had become noisy and uncooperative. The diagnosis was fracture of the 
skull, subarachnoid hemorrhage and cerebral concussion (following an auto- 
mobile accident). Roentgen examination showed a spiral fracture through the 
base of the skull, extending from the right temporal to the occipital bone, with 
no displacement of the fragments. The boy regained consciousness in twenty- 
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four hours; the temperature was 103 F. on the third day, and there was a 
subsequent drop to 100 F. on the fifth day. The low grade fever continued 
for a short time, and the bloody spinal fluid gradually cleared. 

Physically, the boy was well developed, and except for a meningeal syndrome 
examination gave negative results. 

The most striking feature was the mental condition. The patient behaved 
like an extremely poorly trained child. He was constantly restless and impulsive 
and made many attempts to get out of bed. He was noisy and petulant, and he 
cried and yelled. He demanded constant attention and was often incontinent of 
urine. He was difficult to please about his food, and when his demands were 
satisfied he paid no attention to what was given him. Occasionally he made 
paraphasic errors in his speech. He had no recollection of the accident or of 
the events leading to it. Memory was poor; he continued to beg for things that 
he had already received. He had no insight into his illness and insisted on being 
sent home. 

In spite of this infantile, unrestrained behavior, he could answer personal 
questions rationally, and when his attention was held he became quiet momentarily 
and promised to cooperate. He recognized his parents, physicians and attendants. 
At no time were there hallucinations or delusions, but occasionally consciousness 
appeared slightly clouded. He seemed to be disoriented for time and place, perhaps 
owing to poor attention. 

These manifestations were in marked contrast to his previous personality as 
described by the parents. He was the second of four siblings of Italian parents. 
He had always been quiet, reserved, self-reliant, obedient and respectful to his 
parents. He had shown from average to high ability in school, had made friends 
easily and had rarely become excited. 

After three weeks, the mental state improved, disclosing the patient’s previous 
normal personality. A detailed psychometric test failed to show any defects typical 
of those caused by injury to the brain except amnesia for the accident and for 
most of his subsequent behavior. His Gestalt designs2* were perfect, and his 
score on the Stanford-Binet scale was 91. He was friendly, obedient and coopera- 
tive in the routine of the ward. For a while he continued to be somewhat restless 
and was overtalkative, but later he became quieter and more restrained. He was 
discharged to a convalescent home. 

Subsequently, he returned to his previous activities. According to informa- 
tion received from the parents and to my co-worker’s and my observations (in 
April 1935), he was normal. His only complaint was that when doing rotating bar 
exercises in the school gymnasium he became dizzy more easily than before he 
sustained the head trauma. 

CasE 2.—Head injury in automobile accident; laceration of the forehcad and 
occiput; subarachnoid hemorrhage; semistupor for a short period, followed by 
excited, noisy, restless, uncooperative behavior for two weeks; amnesia for the 
accident and period of excitement; improvement. 

G. S., a boy aged 13, was admitted to the children’s surgical division of the 
Bellevue Hospital on June 23, 1934, after being struck by an automobile, Initial 
examination showed a large laceration of the forehead and of the scalp over the 
occiput, in addition to a number of lacerations on the body. The blood pressure 
was 114 systolic and 84 diastolic. Neurologic examination gave negative results 
except for slight rigidity of the neck. Roentgen examination of the skull showed 


27. Bender, L.: Gestalt Function in Visual Motor Patterns in Organic Disease 
of the Brain, Arch. Neurol. & Psychiat. 33:300 (Feb.) 1935. 
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no evidence of fracture. Lumbar puncture on admission showed bloody cere. 
brospinal fluid in three successive specimens. During the first week the tempera- 
ture varied from normal to 100.6 F., but subsequently it remained normal. 

On admission there was no loss of consciousness, but the patient appeared dazed. 
He soon became noisy, restless and uncooperative and had to be transferred to 
the ward for restless patients in the psychiatric division. In the foreground 
of the mental picture was a great restlessness. He became easily excited, fre- 
quently cried out and made many attempts to get out of bed. It required 
considerable sedation to control him. In general, he was impulsive and unre- 
strained. He did not show any deep clouding of consciousness, but occasionally 
he became drowsy. He was disoriented for time and place. He recognized 
his parents and those attending him. His attention was distractible and could 
not be fixed for any length of time. Speech was clear and appropriate, but 
he did not cooperate reasonably. At no time did he have hallucinations. He 
recalled vaguely the immediate events preceding the accident but did not remember 
the details of the accident or his admission to the hospital. This excited state 
continued for two weeks, and then he gradually became quiet, mentally clear and 
cooperative. 

The past history was essentially unimportant. He was the youngest of three 
siblings and one of a pair of nonidentical twins. The developmental history 
was normal. He entered school at 6 years, showed average ability and was in 
the eighth grade at the time of the accident. As a rule, he was sociable and 
pleasant, was usually cheerful and made friends easily. He was thrifty and 
obedient at home and at school. Occasionally he became stubborn, disobedient 
and spiteful. He sometimes showed “temper” and fought. 

After recovery he appeared to be normal. He was pleasant, cooperative and 
obedient. He did not recall the preceding period of uncooperativeness and remem- 
bered only vaguely that he had been in the hospital for some time. 

He was discharged to the custody of his mother. He returned to school and 
in April 1935 was doing well. According to his mother, his personality is 
unchanged, except that he has become more settled, less childish in behavior 
and more obedient. He has had no subjective complaints. 


Case 3.—Head injury in automobile accident; coma; abrasion and contusion 
over the right eye; subarachnoid hemorrhage; roentgenogram of the skull 
showing normal condition; patient irritable, disagreeable, incontinent, nosiy, 
restless and confused for more than three weeks; history of delinquency; 
recovery. 

A. B., a girl aged 14, was admitted to the psychiatric division of the Bellevue 
Hospital on Nov. 30, 1930, being transferred from another institution. An 
accompanying abstract indicated that she was admitted on November 14, after an 
automobile accident, in coma and with an abrasion and contusion over the right 
eye. Roentgen examination of the skull showed no abnormality, but the cerebro- 
spinal fluid was bloody. The patient gradually recovered consciousness, but four 
days later she became irritable, noisy and restless and required restraint; she 
therefore was transferred to the psychiatric division of the Bellevue Hospital. 

On admission to the psychiatric division examination confirmed the afore- 
mentioned findings. Roentgen examination of the skull showed no fracture; 
the cerebrospinal fluid was under normal pressure and was slightly xanthochromic 
but showed no red blood cells; 3 lymphocytes were present. Systemic and neuro- 
logic examinations gave otherwise essentially negative results. The temperature 
was normal. 
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Mental examination showed that the patient was resistive, uncooperative and 
disagreeable. At first she would not answer questions, was irritable and hid 
under the bed covers. She was completely incontinent. Usually, she was quiet 
unless she needed something; then she became impatient and yelled and cried 
until she received it. She always made many complaints and was obscene and 
demanding to the nurses. To patients who tried to help her she was rude and 
abusive. She was disoriented for time and place and had no insight into her illness. 
There was no evidence of hallucinations. She was incapable of sustained effort. 
However, when her attention was held she maintained a coherent relevant 
conversation. This condition persisted for eleven days. Then she became quieter 
and more cooperative and seemed to be more interested in her surroundings. She 
was depressed at times and was still disagreeable when addressed. She made 
little spontaneous conversation, was withdrawn and seemed to prefer being left 
alone. Sphincteric control improved. 

In a few days, she began to adjust herself much better and became more 
sociable. She showed a friendly aspect, became agreeable, made friends with 
other children and was willing to help in the activities in the ward. She was 
well behaved, obedient and alert and seemed content and happy. During the next 
few weeks she continued to be pleasant, cooperative and active. Occasionally she 
complained of headache. 

The past history was essentially unimportant, except for the fact that in the 
past year she had become delinquent, staying away from home and going out with 
men. Infantile development had been normal. She had been friendly to those 
about her and had never showed any neurotic trend. She was of an active type 
and was not markedly affected by the usual childhood reverses, such as the loss of 
toys. She had always been rather careless about her clothes. At school she 
received poor grades for conduct and proficiency and was in the seventh grade 
at the age of 14 years. When the patient was aged 13, the mother noted a change in 
ler behavior. Secondary sexual characteristics had begun to develop, and simul- 
taneously she became restless, insisted on going out alone and was seen with 
various men. Later she even deserted her home for days at a time. The mother 
realized that she could not control her daughter and brought her to court, where 
she was adjudged delinquent and placed on parole. However, she again eloped with 
a man, and it was during this period that she suffered the head injury. 

Psychometric tests, both before and after the accident, showed little variation, 
permitting a classification of low normal intelligence. 

The patient was discharged after two and one-half months’ residence in the 
hospital, to an institution for delinquent girls. A report received in April 1935 
indicates that she is making a good adjustment and shows no effects that may 
be attributed to the head injury. 

Case 4.—Head injury in a fall; coma; laceration of the forehead; Babinski 
sign bilaterally; roentgenogram of skull showing normal conditions; patient 
restless, noisy, uncooperative, confused and incontinent for one month; 
improvement. 

E. L., a boy aged 10 years, was transferred from another hospital to the 
psychiatric division of the Bellevue Hospital on Oct. 15, 1930. On September 26 
he had fallen from a fence while playing and had struck his head on the ground. 
According to the records of the hospital, he was admitted in coma, with a laceration 
of the forehead. Abdominal reflexes were absent, and there was a Babinski sign 
bilaterally. A roentgen examination of the skull showed no evidence of fracture. 
In two days the patient emerged from the comatose condition, but he was 
restless and required restraint. As his behavior did not improve in over two weeks, 
he was transferred to the psychiatric division of the Bellevue Hospital. 
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At that hospital his physical condition was found to be essentially normal, 
but his mental state continued to be abnormal for two weeks. Consciousness 
appeared clear. He could be engaged readily in conversation, and he gaye 
relevant answers, but his responses were slow. He related that he had fallen 
and hurt his head, but one was unable to ascertain definitely whether he had 
learned this subsequently or actually recalled the accident. However, he was 
constantly restless, and if not watched he would get out of bed and wander aimlessly 
about the ward. Occasionally he became disturbed and excited and _ insisted os 
jumping out of bed. At other times he was talkative and repeated the same 
questions over and over again, even to the point of making them appear irrelevant. 
His mood seemed to be one of constant irritability. He remembered the nurses’ 
names and constantly demanded their attention. He seemed to be unable to fix 
his attention for any length of time. Frequently he was incontinent of urine. 
His only real physical complaint was of an occasional headache. He had absolutely 
no insight into his mental condition. 

About a month after the injury his condition began to improve, and he soon 
became quiet, well behaved and apparently normal. Even at this time he seemed 
to tire more easily than other children of his age, but he vigorously denied 
that he did. He was discharged to the custody of his parents six weeks after 
admission. No follow-up report was obtained. 

Case 5.—Fall from fire-escape; bleeding from the left ear; coma; fracture 
of the base of the skull; consciousness regained in about twelve hours; patient 
becoming noisy, uncooperative, restless and assaultive; removed by mother against 
advice; no improvement. 

M. R., a boy aged 11 years, was admitted to the children’s surgical service of 
the Bellevue Hospital on Aug. 12, 1934, after falling from a second story fire- 
escape and striking his head on the stone pavement. On admission he was in deep 
coma and bled profusely from the left ear; respiration was slow and irregular; 
the pulse rate was 60, and the blood pressure was 130 systolic and 70 diastolic. 
The tendon reflexes were exaggerated; there were ankle clonus and a Babinski 
sign bilaterally ; the abdominal reflexes were absent. Roentgen examination of the 
skull showed a fracture beginning in the midportion of the left parietal bone and 
bifurcating in the temporal region, one line of fracture running anteriorly and 
the other posteriorly to the middle fossa. The temperature rose to 101 F. and 
continued to be irregularly elevated for four days, after which it remained normal. 
Dehydration therapy was administered and the patient recovered consciousness on 
the morning after admission. 

Soon he became restless, noisy and uncooperative ; he required restraint because 
of many impulsive attempts to get out of bed. Occasionally he became drowsy, 
but most of the time he was hyperactive, uncontrollable and irritable; he spit and 
bit and assaulted his attendants. At night, he shouted and disturbed other patients 
in the ward. This condition continued for thirteen days, when he was transferred 
to the ward for restless patients of the psychiatric division. 

The mental condition continued unchanged. He was excited, restless and 
impulsive and constantly asked to go home. He seemed to have no understanding 
of his illness. His attention could be held for a short time, when he would be 
quiet and often promised to be good and cooperate, but the next moment he was 
noisy again. He was placed in a warm pack, which he accepted readily, but he 
continued to cry and whine to go home. After two days, although the mental 
state was yet unimproved, the parents insisted on granting his request to be taken 
home. No follow-up report could be obtained. 
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Case 6.—Automobile accident; short period of unconsciousness; bleeding from 
the left ear; subarachnoid hemorrhage ; comminuted fracture of the left temporal 
bone; uncooperative, noisy, unrestrained behavior for three weeks, followed by 
improvement ; paraphasia and anomia for a few days; regression of scholastic 
accomplishments ; improvement. 

F. T., a boy aged 10 years, was admitted to the children’s surgical service of 
the Bellevue Hospital on Oct. 11, 1934, after having been struck by an automobile 
and rendered unconscious. He regained consciousness en route to the hospital. 
Examination revealed an extensive hematoma in the left parieto-occipital region. 
Except for sluggish pupillary reactions to light, systemic and neurologic exami- 
nation gave negative results. A lumbar puncture demonstrated bloody cerebro- 
spinal fluid. Roentgen examination of the skull showed an irregular comminuted 
fracture involving the left temporal bone immediately adjacent to the lambdoid 
suture, with separation of a large fragment of the inner and outer tables. For the 
first five days the temperature varied, rising to 100.6 F., and then it remained 
normal, 

The mental state on admission was one of semiconsciousness with confusion. 
The boy was soon clearer mentally, but his behavior became obstreperous. 
He was restless, uncooperative, resistive and impulsive. He refused to remain in 
bed and had to be restrained or kept under the influence of sedative medication. 
When awake, he was noisy and excited, screamed, made insistent demands on the 
nurses and cried to go home. He comprehended all questions and momentarily 
was amenable to suggestions for more cooperation; usually he was irritable and 
had frequent outbursts of anger. After two weeks of such behavior, as there was 
marked general improvement, it was thought by the surgical staff that the child 
was probably basically psychopathic. He was therefore transferred to the psychi- 
atric division. 

The past history was essentially unimportant. The patient was the youngest 
of five children who were normal physically and mentally. His birth and develop- 
mental history were not unusual. He started to attend school at the age of 6 
years and had reached the fifth grade with an excellent record. At home he was 
quiet, reserved, well behaved, respectful and obedient. He made friends easily 
and had two special “pals.” With adults he was bashful at first but soon became 
friendly. 

In the psychiatric service he continued excitable, restless and irritable. Con- 
sciousness was clear, and he conversed coherently and relevently. He was dis- 
oriented for time but not for place and persons. He had no hallucinations. When 
asked about the reason for his hospitalization he said that he had been in an 
accident, but he could not give any details about it and was amnesic for the previous 
two weeks of hospitalization. He had no insight into his abnormal state and 
demanded to be sent home. 

About a week after his transfer to the psychiatric service, some improvement 
was noted. He became quieter and amiable and made an effort to be cooperative. 
At this time it was noted that he made paraphasic errors in speech and on formal 
testing showed definite anomia. He made mistakes in naming many familiar 
objects; he recognized these errors but was unable to formulate the proper word; 
when the name was offered to him he immediately recognized it and shamefully 
admitted his difficulty. He also complained that his memory was impaired. In 
about a week he recovered from this aphasic difficulty. 

Neurologic examination at this time gave otherwise normal results. Determina- 
tion of the visual fields showed a tendency to an increasing concentric constriction 


, 


foe ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


as the test was prolonged, suggesting easy fatigability. In the area of the fracture 
a spicule of loose bone was noted; on Nov. 14, 1934, this fragment of bone was 
removed. 

Recovery appeared complete about a month after the injury, but then the patient 
began to complain of inability to read as well as before the accident. On exami- 
nation, both by the members of the hospital staff and by a former teacher, this was 
found to be true. The teacher maintained that before the accident the child had 
done excellent work in the fifth grade and that after it he had definitely regressed, 
Formal tests of reading, spelling and arithmetic were then applied; they showed 
an educational loss of from one to three grades in the various subjects. The loss 
was greatest in reading, in which performance his was barely equal to the median 
of the first grade; it was least in arithmetic, in which the patient attained the 
median of the third grade. A general psychometric test yielded a score of 80 
on the Stanford-Binet scale; the performance was rather regular, with very little 
scattering. 

It was arranged that the boy should receive special coaching, and he was dis- 
charged on Dec. 21, 1934. One month later he was readmitted for a check-up. 
He was found to be in excellent condition physically. He was quiet, shy and 
withdrawn during the examinations but was alert and active and made good con- 
tact with other children. He had amnesia for the accident and for a period of 
about three weeks following it. In educational tests he made a fourth grade score 
in oral reading, third grade in silent reading, fourth grade in arithmetic and third 
grade in spelling. The least improved of his academic capacities was ability to 
spell. On discharge he returned to the fourth grade at school. The last follow-up 
examination, three months later, showed a more or less complete recovery of 
educational accomplishments. 


The clinical picture in these 6 cases of posttraumatic psychosis was 
essentially similar. All the children had severe head injuries resulting 
in coma. The cerebrospinal fluid was bloody in the 4 patients (cases 
1, 2, 3 and 6) who were subjected to spinal puncture. On recovery 
from the coma, the patients, except F. T. (case 6), showed no 
neurologic signs except those of meningeal irritation for a short period; 
in the case of F. T. (case 6) anomia and intellectual loss were discovered 
later. Case 6 will be discussed separately later as one of a cerebral 
defect condition. 

The mental picture in the 6 cases was characterized by acute excite- 
ment, with marked impulsiveness and restlessness. The patients were 
noisy, cried and yelled continually, made constant demands on the nurs- 
ing staff and could not be satisfied. Their symptoms appeared to be 
merely severe behavior problems, since consciousness was usually clear, 
contact was good and when attention was held one could even reason 
with the patient to obtain a promise for more cooperation. Indeed, 
the first impression was that these were the reactions of previously 
poorly trained children. With the exception of A. B. (case 3), how- 
ever, the patients were described by informants as having been of 
normal, well adjusted make-up; even in case 3, in which the patient 
had been delinquent, the girl’s behavior was unusual. On closer study 
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it became evident that these patients exhibited a behavior which was 
impulsive, involuntary and beyond their control. They seemed to lack 
ability to exercise any form of self-restraint. One sensed a powerful 
loss of the faculty of inhibition. At one moment they sincerely 
promised and attempted self-control, but at the next they again mani- 
fested every form of infantile behavior to secure more attention. 
Throughout the psychosis, the outstanding affective manifestations were 
those of irritability and fear. On the basis of the latter one might 
comprehend the behavior as one of instinctive flight and an infantile 
demand for protection. 

At no time did the children show any hallucinatory or confabulatory 
tendencies, which are so common in the acute traumatic psychoses of 
adults (Schilder,’® Pfeifer,’* Meyer,? Kalberlah,?* Hanse,”® 
Reichardt *°). All were amnesic for the accident and the events lead- 
ing to it but otherwise showed fair memory. They were able to recog- 
nize parents, physicians and attendants and readily recalled facts in their 
personal history. All showed a complete lack of insight into the illness, 
manifested by many attempts to get out of bed and repeated requests to 
be sent home. One patient (case 5) succeeded in convincing his parents 
to the extent that they insisted on taking him home even against the 
physician’s advice. 

In 5 cases the psychosis took an unremittent course, varying from 
fourteen to thirty-five days, in which constant sedation was required. 
When the condition began to improve the children recovered rapidly, 
usually in a few days. The previous normal personalities were then 
revealed, and they were found to be pleasant and cooperative, exhibiting 
a distinct contrast to the psychotic behavior. The follow-up obtained 
in cases 3, 2, 1, and 6, of four years, ten months, eight months and six 
months, respectively, tailed to show any significant sequelae. 

The symptom complex of these acute posttraumatic psychoses may be 
included among the group of acute organic reaction types in children. 
This group has hitherto received little attention even from a purely 
descriptive point of view. Briefly, the outstanding feature in these cases 
is a demonstration of unrestrained instinctual, emotional and motor 
behavior, under the domination of a persistent affect of anxiety and fear. 
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POSTTRAUMATIC CHRONIC BEHAVIOR DISORDER 

The posttraumatic chronic behavior disorder presents a clinical picture 
which is distinctive for children. A similar marked change in person- 
ality has been described in adults, but such a change is not common. 
Up to 1924, the literature contained only scattered references to this 
unique posttraumatic mental syndrome in children (Guder,’ 6 cases; 
Richardson,** 1 case; English,?* 1 case; Bailey,S 3 cases; Sommer,*? | 
case ; Tromner,’® 1 case ; Ziehen,** 2 cases ; Schroder,** 1 case ; Healy,** 2 
cases ; Albrecht,** 2 cases ; Browning,** 3 cases; Pophal,** 1 case), form- 
ing a total of 24 cases. Strecker and Ebaugh ** in 1924 presented a 
series of 15 cases, and Kasanin,** in 1929, one of 13 cases, in which 
there were changes in personality which were attributable to a head 
injury. The patients’ conditions were variously designated as moral 
insanity, traumatic or concussional psychosis, change in character or 
personality and traumatic constitution. The term posttraumatic behavior 
disorder is suggested as best describing the syndrome. 

All observers have been impressed by the unusual changes in char- 
acter in these children. Older writers described them as examples of 
moral insanity, in which the asocial behavior is the outstanding char- 
acteristic. More recent authors, such as Pophal,** Strecker and Ebaugh *8 
and Kasanin,”* noted the clinical similarities between the disorders in 
cases of head trauma and _ postencephalitic changes in personality. 
Pophal attempted to make a distinction between the two groups, stating 
that in the cases of postencephalitic disturbance the manifestations are 
chiefly motor, while in those of posttraumatic disorders the changes are 
mainly in the psychic spheres and secondarily in motor activities. 
Healy,*® Strecker and Ebaugh ** and Kasanin ** directed attention to the 
importance of these posttraumatic mental changes in children with ref- 
ence to the general problem of delinquency. Among the outstanding 
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features in these cases are the changes in behavior, with such character- 
istics aS overactivity, restlessness, destructiveness, impulsiveness, 
assaultiveness, cruelty to animals, emotional instability, temper tantrums, 
truancy and delinquency. The prognosis in most cases was poor, and 
in only a few instances was improvement noted. 

Many of the reported cases are dependent on a vague history of 
head trauma, with no other evidence to establish the relationship to the 
injury. Although it is agreed that the clinical syndrome is probably 
characteristic, it was thought that in the present state of knowledge of 
this subject the cases should be more carefully selected. The following 
12 cases were selected from a large group as illustrative of the post- 
traumatic behavior disorder. 


Case 7.—Head injury at 6 years; fracture of the frontal region of the skull, 
followed by a change in personality, with irritability, quarrelsomeness, truancy, 
lying, disobedience, etc.; second head injury with concussion at 8 years; behavior 
becoming worse; patient under observation; aggressive, mischievous, hyperactive, 
restless, assaultive, quarrelsome, etc.; no improvement. 

A. R., a boy aged 9 years, was brought to the psychiatric division of the Bellevue 
Hospital on Dec. 4, 1934, by his father, who stated that the patient had been 
unmanageable at home and at school for three years. The family history was 
unimportant. The patient was the fifth of eight siblings; his birth and early 
development were normal. He walked and talked at the usual age. He had 
pneumonia at 10 months and measles at 4 years of age. He started to attend school 
at 5 years, but reached only the second grade; he failed to be promoted on several 
occasions, owing to his lack of interest and poor conduct. At the age of 6 years 
he underwent a tonsillectomy. The parents stated that the child did not have 
convulsions, encephalitis or influenza. The personality was described as friendly; 
he was said to have been attached to his mother before he sustained the head 
injury. 

In June 1931 he was struck by an automobile and sustained a fracture of the 
skull. Roentgen examination at that time showed a fissure fracture of the frontal 
bone, just to the right of the medial line and extending from a point about 2 
inches (5 cm.) above the bridge of the nose downward and outward into the 
superior border of the right orbit. The child was in the hospital for sixteen days. 
When he returned home the family noted a change in his personality. In February 
1933 he was again struck by a truck and spent eleven days in a hospital. He was 
unconscious for about an hour; roentgen examination of the skull showed no 
abnormality, and a diagnosis of concussion of the brain was made. 

When the boy returned home after the first accident (June 1931), in which he 
sustained a fracture of the skull, a change was noted in his personality. He was 
irritable, quarrelsome and difficult to manage, fought with other children and con- 
tinued to play truant. He used vile language and stole at home, at school and 
from stores. He was removed from the parochial school and sent to a public 
school, but his conduct did not improve. He did poorly in school work, as he 
lacked interest and application. After the second accident (February 1933), in 
which he sustained a cerebral concussion, the behavior became even worse. The 
patient was more difficult to control and received many whippings from his father. 
Frequently he stayed away from home all day, returned late at night and lied about 
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his behavior and whereabouts. Many times the family noticed that he laughed to 
himself without reason. On the advice of the crime prevention bureau, he was 
brought to the psychiatric division of the Bellevue Hospital. 

Examination—The boy was well developed and well nourished. Systemic and 
neurologic examination and serologic tests of the blood and spinal fluid gave 
negative results. Roentgen examination of the skull showed an old faint irregular 
fracture line just below and to the right of the middle of the frontal bone. 

Mentally, the boy was amiable. At first he was shy and uncommunicative, 
Later, he became frank and willing to discuss his difficulty. His productions were 
coherent and relevant. He considered himself a good fighter and admitted his bad 
habits. He stated that he had stolen money from newspaper stands and articles 
such as fruit from a grocery store. He said he told lies and confessed that on 
one occasion he had broken a window, for which his father spanked him. Children 
in the neighborhood called him crazy, but he was unable to explain their remarks 
except on the basis that he frequently fought with them. His chief ambition was 
to become a policeman, so that he could wield a club, strike “drunks” over the 
head and shoot robbers. No evidence of hallucinations or trends was elicited. 
The sensorium was clear, and the patient was well oriented in all spheres. Memory, 
retention and recall were good. Thinking capacity, attention and mental tension 
were fair. Scholastic and general knowledge were in keeping with the patient’s 
limited education (he had reached only the second grade). Insight and judgment 
were inadequate. 

A psychometric test showed a mental age of 8 years and 4 months according 
to the Stanford-Binet test and an intelligence quotient of 87; this classified the boy 
as a dull normal child. During the examination he became restless and frequently 
wandered away. It was the examiner’s impression that he probably would respond 
well to coaching in the basic scholastic subjects. 

In the ward, during a residence of one month, he was neat, tidy and usually 
cooperative. However, he was constantly overactive in a mischievous manner. 
He could not sit still even during meal time and disrupted every routine. For 
instance, he urinated on the radiator, melted crayons on the radiator and ate holly 
berries from a Christmas tree. He was asocial, fought and hit other children 
and often took things away from others even though he had no use for them. He 
was emotionally responsive and appropiate but definitely unstable. His activities 
were the center of bad behavior in the ward and radiated to the smaller children. 
He taught others to use bad language and to be destructive; then he went to 
the physician and reported their misdemeanors. 

A diagnosis of psychosis with posttraumatic behavior disorder was made, and 
on Jan. 3, 1935, the patient was transferred to a state hospital for patients with 
mental diseases. A recent (May 1935) communication from this institution indi- 
cates that his condition is essentially unchanged. 

Case 8.—Head injury at 6 years; change in behavior characterized by wild 
restlessness, disobedience, desertion, truancy and incontinence; patient under obser- 
vation, hyperactive, quarrelsome, aggressive and mischievous. 

J. F., a boy aged 7 years, was brought to the psychiatric division of the Bellevue 
Hospital on Noy. 23, 1934, by his mother, who stated that his behavior had become 
queer and uncontrollable. The familial and developmental histories were unim- 
portant. The patient had had the usual infectious diseases; he had an attack of 
pneumonia in May 1932, but there was no history of epilepsy, encephalitis or 
influenza. He started to attend school at the age of 6 years and made a good 
adjustment. He was well behaved and obedient until two years before he was 
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seen, when he was hit by an automobile. He was admitted to the children’s sur- 
gical service of the Bellevue Hospital on Nov. 12, 1932, and was in coma for 
three days; a diagnosis of fracture of the skull and multiple contusions and 
abrasions was made. Roentgen examination at that time showed a wide fissure 
fracture passing completely across the frontal bone and into the parietal bones 
bilaterally for a distance of several centimeters. The patient was discharged as 
improved after three weeks’ hospitalization. 

After the accident an unusual change in behavior was noted. He became 
restless and wild and frequently wandered away from home and slept in the park. 
At home he became disrespectful and disobedient; when he returned to school, 
numerous complaints were received regarding his conduct. He was rude and 
disobedient to the teacher and was a continual disturbing factor in the classroom. 
He did not seem able to learn as well as previously. He often stayed away from 
school for several days. Another unusual characteristic was that he was fre- 
quently incontinent of feces and when reprimanded stated he did not know when 
the defecation happened. 

Examination.—Except for enlarged tonsils, systemic and neurologic examina- 
tion gave normal results. Serologic tests of the blood and spinal fluid were nega- 
tive. The only physical complaint was an occasional headache. 

Mentally, the patient was immature, fidgety and restless. He cooperated well. 
He was talkative, maintaining a continued stream of talk. He showed good com- 
prehension of the questions but was somewhat distractible. He admitted being 
guilty of the charges made by his mother, but he could not give any explanation 
except some poor excuse. The same inadequate excuses were offered for soiling 
himself. He was well oriented, considering his age. With the Stanford-Binet 
test he showed an intelligence quotient of 91 and was classified as of low average 
intelligence. He completely lacked insight, and his judgment was poor. 

Course—In the ward he was hyperactive, noisy and inclined to be aggressive, 
mischievous and quarrelsome. He often teased and pinched other boys. Under 
constant supervision he was cheerful and cooperative, but correction had to be 
repeated. He was untidy in his appearance, was unruly at times and occasionally 
used obscene language. 

After two months in the ward he showed some improvement. At no time 
during his stay in the hospital did he soil himself. The mother was counseled 
regarding habit training and supervision, and the child was discharged with 
advice to attend the outpatient clinic. He was well for two months, but then he 
began to soil himself again and showed similar problems of misbehavior. At the 
clinic it was suggested that he be readmitted to the hospital, but this advice was 
not followed. 

Case 9.—Head injury at 5 years; fracture of the frontal and parietal bones, 
followed by hyperkinesis, disobedience, obstinacy, maladjustment at school, etc.; 
under observation patient seen to be overactive, restless, overtalkative, uncoopera- 
tive, aggresive and mischievous; no improvement. 

G. B., a girl aged 7 years, was admitted to the psychiatric division of the Belle- 
vue Hospital on May 22, 1935, on the complaint of her mother that since suffering 
a head injury, two years previously, the child had become “nervous” and uncon- 
trollable at home. The patient was the only child. The birth and developmental 
history were normal. Past illnesses included measles, pertussis, chickenpox and 
pneumonia. She had had three convulsions at the age of 1 month, and one at the 
age of 3% years; these were described merely as a sudden “stiffening out.” There 
was no history of encephalitis or influenza. 
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The mother said that before the accident the patient was normal. She was 
pleasant, friendly, obedient and respectful. She had always been active but was 
not troublesome. She had been a “bed wetter” up to the age of 3 years, 

On Oct. 22, 1933, at the age of 5 years, the child was struck by an automobile. 
She was unconscious for a short time and was immediately admitted to the Belle- 
vue Hospital. A diagnosis of fracture of the skull and cerebral concussion was 
made, and after an uneventful course the patient was discharged on Nov. 10, 1933. 
The roentgen findings at that time were: “a longitudinal fracture extending 
through the right parietal bone terminating in the region of the lambdoid suture 
and a second fracture line extending through the left side of the frontal bone 
terminating in the region of the left parietal bone.” 

After recovery from this head injury, two years before the second admission, 
the mother noted a marked change in personality. The child became “nervous,” 
was in continual movement in her waking hours and would not rest for even a 
moment. She was always demanding attention, was noisy and querulous and 
insisted on having her own way. She became disobedient and when reprimanded 
cried easily. Similar complaints were received from school. There, she was 
inattentive and overactive and distracted other pupils. She was disrespectful 
to the teacher and to her elders at church. In the morning she procrastinated in 
her preparations so as to be late for school and often played truant. She could 
not get along with children of her own age but got on with older children, who 
were more tolerant and let her have her own way. At night she was often rest- 
less, and the previous habit of nocturnal enuresis returned. Occasionally she 
showed somnambulistic activities, talking and walking in her sleep. One night, 
about two months before admission, the mother noted saliva coming from the 
child’s mouth and woke her up; no convulsive movements were seen, but the next 
day the tongue was swollen. The patient’s behavior became progressively worse 
and more uncontrollable as she grew older. She was therefore brought to the 
pediatric clinic, where psychiatric observation was advised. 

Examination.—The child was well nourished and well developed. Systemic and 
neurologic examinations and serologic tests of the blood and spinal fluid gave 
negative results. Encephalography showed a normal subarachnoid space and ven- 
tricular system. 

The outstanding feature of the mental condition was marked restless hyper- 
activity. The child did not remain quiet for more than a few seconds at a time. 
She was fidgety, continually moved her hands or feet and wandered about the 
room. She was overtalkative, asked innumerable questions and was distractible. 
She was agreeable, pleasant, alert and relevant in her responses. In the ward 
she was disobedient, mischievous and uncooperative in any routine. She was 
eggressive toward other children and frequently carried tales, blaming others for 
her doings. She was irritable and cried easily. The Stanford-Binet test showed 
a score of 88, classifying the child as of dull normal intelligence. She appreciated 
that she was “nervous,” but her insight was inadequate. 

Course.—Institutionalization was advised, but as the mother preferred to try 
another period at home, the child was discharged on June 22, 1935. Two months 
later she was readmitted; she was found to be even more restless and uncon- 
trollable, and she was transferred to a state hospital. 

Case 10.—Head injuries at 3%, 5 and 9 years; uncontrollable, wild restless 
behavior; patient destructive, truant, quarrelsome, aggressive, cruel and sadistic; 
when under observation restless, impulsive and wilful; no improvement. 
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J. N., a boy aged 11 years, was admitted to the psychiatric division of the Belle- 
yue Hospital on June 2, 1934, on the complaint that he acted strangely and was 
dificult to control. Except for the usual infectious diseases, the developmental 
and personal history was unimportant, but the child had suffered repeated falls 
and at the age of 9 years had sustained a definite fracture of the skull. At the 
age of 3% years he fell from a first floor window and was unconscious for a 
short period; at 5 years he fell and was unconscious for a few minutes; at 9 
years, after an automobile accident, he was admitted to another hospital in semi- 
stupor and with bleeding from the left ear, and a diagnosis of fracture of the 
middle fossa of the skull was made. 

The parents stated that the child had been perfectly normal until after the first 
head trauma, after which he acted strangely. He became restless, wild and 
uncontrollable, and the ordinary disciplinary methods had no influence over him. 
He often broke and destroyed things indiscriminately. He started to attend school 
at the age of 5 years but made poor progress; he often played truant and fre- 
quently had to repeat classes. His behavior was always silly and impulsive; he 
was quarrelsome and frequently fought with other children. He seemed to enjoy 
hurting other people, particularly by kicking and pinching them. At home, he 
often threw water and even knives at others. 

The school record confirmed the mother’s statement. His work and conduct 
were unsatisfactory, and at the age of 11 years he had reached only the third 
grade. It was also noticed that he seemed to enjoy hurting the children. He 
kicked and punched them and threw things at them. 

The mother stated that the child was not subject to convulsive seizures and 
that he did not have encephalitis and influenza. His teacher, however, stated that 
at times he suddenly screwed up his face, stuck his fingers in his mouth and made 
strange noises. This brought up the question of possible attacks of petit mal, 
but the supposition was not confirmed. 

Examination—The patient had a number of scars on his face, but otherwise 
the systemic and neurologic examinations revealed no abnormalities. The sero- 
logic tests and roentgen examination of the skull gave negative results. 

Mental examination showed that the patient was childish and immature for his 
age. He was restless and fidgety. Frequent grimaces, winks and shrugs were 
noted. He cooperated poorly and acted sullen, resentful, stubborn and silly. When 
asked about his past behavior, he explained that other children hit him and that 
that was the reason he attacked them. He showed poor reasoning ability and was 
unable to concentrate for any length of time. In a psychometric test he made a 
score of 82 with the Stanford-Binet scale. His insight was poor. 

Course—In the ward, he continued to be impulsive, restless, hyperactive and 
annoying. He repeatedly asked to go home and never made an adequate adjust- 
ment. Frequently he was noisy and mischievous. At times he was mean toward 
other children and showed markedly selfish traits, refusing to share his toys. 

After a period of observation, a diagnosis of posttraumatic change in per- 
sonality was made, and the patient was discharged to the custody of his mother. 
He was followed in the outpatient department but showed no improvement and 
was readmitted on July 20, 1935. In this period epilepsy was definitely ruled out. 
The mother refused to permit institutionalization, and after a month’s residence 
the patient was again discharged. 

Case 11.—Head injury at 10 years; fracture of the skull; patient becoming 
disobedient, aggressive and truant, deserting home; no improvement. 
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A. L, a boy aged 13, was committed to the psychiatric division of the Bellevue 
Hospital on Dec. 6, 1933, by the children’s court for observation. The develop- 
mental and the personal history were essentially unimportant. The patient was 
perfectly well until the age of 10 years, when he suffered a fracture of the skull 
in an automobile accident. He was unconscious for two days and hospitalized for 
two weeks. During convalescence he stayed away from school for two months, 
He was “dizzy” for a short while afterward and then made no complaints. 

Soon after he recovered from the accident his character changed. Previously 
he had been pleasant, obedient and diligent at school. After the accident, however, 
he became disobedient and unruly and constituted a problem for his parents. The 
main difficulty was that he refused to go to school and frequently played truant. 
He also ran away from home a number of times. The father, finding that he was 
unable to manage him, appealed to the children’s court for assistance. The boy 
was committed to the parental school for a few months and made a good 
record while under that supervision. He was therefore paroled; on his return 
to a public school, however, he reverted to his previous habits. It was thought 
by the court that he could not adjust himself to the school or remain under parental 
supervision, and he was sent to the hospital for observation. 


Examination.—Systemic and neurologic examinations gave essentially negative 
results. Roentgen examination of the skull showed no abnormalities. 

Mentally, the patient was bright, naive, frank and spontaneous in his contacts. 
He admitted his delinquencies and explained that he was nervous. His responses 
were coherent and relevant. Memory for both past and recent events was good. 
He appeared to be suggestible. He was aggressive and had ambitions to be a 
detective, to catch crooks, etc., living quite a fantasy life. His intelligence 
quotient according to the Stanford-Binet test was 92, placing him in the group 
of children with low average intelligence. Emotionally, he was rather shallow. 
His insight and judgment were impaired. 


Course. 


In the ward he was impulsive and often assaultive toward other 
children. When reproved, he became sullen, defiant and resentful. He was over- 
active and often mischievous. He did not mix well with other children and pre- 
ferred to stay by himself. He was untidy in personal appearance. 

A diagnosis of posttraumatic behavior disorder was made. He was discharged 
to his parents. Subsequently, it was learned that he failed to make an adjustment 
at home, and he was committed to a state institution for delinquents. 

Case 12.—Head injury at 9 years, followed by a behavior disorder characterized 
by truancy, desertion and quarrelsomeness; no improvement. 

J. S., a boy aged 11 years, was admitted to the psychiatric division of the 
3ellevue Hospital on June 18, 1927, on the complaint of his father that since being 
injured in an automobile accident two years before the child had shown disorders 
of conduct. The personal history was without significance. The patient attended 
a public school and was in the fifth grade. Two years before admission he had 
been struck by an automobile; he was not rendered unconscious but bled from the 
nose and mouth. The ambulance physician stated that he might have a fracture of 
the skull, but the mother refused to have him taken to a hospital. Since that 
time the child had behaved in a peculiar manner. He refused to go to school, 
and he played truant. He stayed away from home for days and stole to support 
himself. He was quarrelsome at home and with children at school. 


Examination—The boy was well developed and strong; physically he was 
essentially normal. Neurologic examination gave normal results. Roentgen exami- 
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nation of the skull showed no pathologic conditions, and examination of the eyes, 
ears, nose and throat gave negative results. 

A psychometric test demonstrated an intelligence quotient of 98 according to 
the Stanford-Binet test. The patient showed average ability and good compre- 
hension. Memory was good. He was quiet and agreeable and showed good 
conduct in the ward. He admitted being guilty of running away from home and 
stealing. Occasionally he quarreled with other boys, but he soon forgot it and 
became friendly again. He was discharged to the custody of his father, a diag- 
nosis of posttraumatic behavior disorder being made. No follow-up report could 
be obtained. 

Case 13.—Head injury at 10 years; fracture of the frontal region of the skull, 
followed by change in personality characterized by disobedience, restlessness, deser- 
tion, truancy and lying; while under observation, patient overactive, restless, 
aggressive, assaultive, disobedient, uncooperative and unruly; no improvement. 

J. S., a boy aged 10 years, was committed to the psychiatric division of the 
Bellevue Hospital for observation on May 17, 1932, by the children’s court, because 
he was a delinquent. His developmental history was normal; he had had the usual 
infectious diseases, but he never had had convulsions, encephalitis or influenza. 
He was a happy, jolly, obedient and truthful child until the age of 8 years. At that 
time he was injured in an automobile accident and suffered fractures of the right 
femur and of the skull. He was admitted to another institution, where roentgen 
examination of the skull showed a linear fracture from the left frontal region 
through the parietal bone as far back as the lambdoid suture. After the accident 
he showed a marked change in personality and acted in a peculiar manner. He 
became more infantile in behavior and was restless, noisy and disobedient at home 
and at school. He lied and stole frequently. Often he wandered away from home, 
and many times he took his younger brother with him. Finally, the parents took 
him to the children’s court, and he was placed in an institution for delinquents. 
However, he was soon returned to his parents because he could not adjust him- 
self to the routine of the institution. Before his admission to the hospital, he 
and a younger brother (aged 6 years) had been brought to the court as neglected 
children, having been picked up by a police officer. They had complained to the 
police officer that they had no parents and no home. Later, after insistent ques- 
tioning, they admitted that they had wandered away from home for no particular 
reason. The patient also stated that he had done this many times before and that 
he usually took his younger brother with him. He was therefore committed to 
the psychiatric division of the Bellevue Hospital for observation. 


Examination.—Systemic, neurologic and serologic examinations gave essen- 
tially negative results. Roentgen examination of the skull showed no pathologic 
changes; the sella turcica was normal. Special examinations of the blood, eyes, 
ears and throat gave negative results. 

Mentally, the child was extremely overactive and restless in a purposeless 
fashion. He paced back and forth and rearranged articles on the desk. He 
talked incessantly, usually threatening to hit or kill others, but he smiled and 
laughed while making these threats. He hit the examiner and spat at him during 
the interview, stating he was going to kill him. His productions continued in an 
aimless fashion and included the following statements : 

“I have a temper and how. See this fist. It will be good and strong. It 
will go through you. One boy made me lose my temper. I knocked him against 
the glass with my fist. If I hit you, you'll be here with a bandage on. Think 
you're getting away with something.” 
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“Why were you sent here?” 

“Because I was fighting. It doesn’t worry me any. I didn’t refuse to come 
here. You're going to be paid back for giving me the needle (Wassermann test). 
You'll find out what I'll do. I'll punch you and give you two shiners and a bloody 
nose.” ; 

“Why did you hit me?” 

“I knew what was coming. I hit people because they make me lose my temper. 
God help him if I lose my temper. I'll kill him, my brother.” 

“How?” 

“With my hands. He'll be murdered.” 

“Why were you in the protectory?” 

“They found out my record.” 

“What is your record?” 

“T jump on beds, wake people up, I turn quilts upside down. A nigger raised 
hell, and he blamed it on me and I blamed it on him.” 

“Do you steal?” 

“My brother does that, but I don’t. See this fist. It’s going to slam you in 
the jaw right now. Which one do you want, the right or the left? It’s going to 
hurt you.” (The patient then hit examiner on the arms.) 

He was distractible and unable to sustain attention. In psychometric tests his 
cooperation was obtained only on the basis of ostentation. His intelligence quotient 
was 63 according to the Stanford-Binet and 71 according to the Army Performance 
test, but a definite classification was not possible owing to his mental status. The 
patient was well oriented in all spheres and showed good memory and retention. 
He lacked insight, and his judgment was markedly impaired. 

Course—In the ward he was unruly, uncontrollable and talked continually. 
He was disobedient and impudent to nurses and immediately did anything he was 
asked not to do. Throughout his stay he continued to be restless, impulsive and 
mischievous. He was frequently assaultive and hit nurses and other patients for 
no apparent reason and without warning. He threw books and shoes at others. 
At night, he delighted in keeping the whole ward disturbed and awake. He was 
inclined to be selfish and enjoyed “bossing” other children. Whenever he could 
get into a corner unobserved he masturbated. 

A diagnosis of posttraumatic behavior disorder was made, and the child was 
transferred to a state hospital. It was learned that he improved somewhat during 
his sojourn there, but hospitalization had to be continued at another institution 
for children. 

Case 14.—Head injury at 5 years, followed by change in personality character- 
ized by disobedience, quarrelsomeness, desertion, restless sleep and truancy; patient 
overactive, restless, mischievous, quarrelsome, disobedient and destructive in the 
ward; no improvement, 

E. T., a boy aged 10 years, was admitted to the psychiatric division of the 
Bellevue Hospital on the complaint of his mother that he was unmanageable at 
home. The familial and the personal history were without significance. The 
patient showed normal development until he was 5 years of age. At that time 
he sustained an injury of the head and foot in an automobile accident. For a 
short period after the accident he had convulsive seizures, but he had not had 
any in the past four years. 

Since recovery from the accident he had shown a complete change in behavior. 
Previously he had been agreeable and pleasant, but after the accident he became 
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disobedient and constituted a problem. He ran away from home, became quarrel- 
some and fought a great deal. At school he was disorderly, often played truant 
and had reached only the third grade. 


Examination —There were old scars over the right eye and some bulging of 
the right side of the forehead, probably the result of the accident. Systemic exami- 
nation otherwise gave negative results. Except for a questionable weakness of 
the lower portion of the face on the right side neurologic examination gave normal 
results. Roentgen examination of the skull showed a small pituitary fossa, with 
complete bridging of the clinoid processes. 

Mental examination showed an intelligence quotient of 87 according to the 
Stanford-Binet test, but the patient did better with performance material. He 
was friendly, cooperative and made good contact. His responses were prompt and 
relevant. However, his attention was not constant and was rather poor. He 
was restless and showed a variability of effort. 

Course-—While the patient was under observation his behavior was generally 
restless, hyperactive and impulsive. He could be pleasant and obedient, but he 
was emotionally unstable, was easily irritated and became sulky and depressed 
when corrected. He quarreled with other children and showed aggressive ten- 
dencies. At times he was noisy, talkative, troublesome and even destructive. He 
was discharged to the custody of his mother but continued to be troublesome, 
both at school and at home. The following year, he died in a hospital after under- 
going an operation. 

Case 15.—Fall (one and a half stories) at 5 years; fracture of the skull, fol- 
lowed by a change in personality; patient stealing, playing truant, deserting home, 
misbehaving at school, restless, quarrelsome, disobedient and aggressive ; transferred 
to @ state hospital; partial improvement. 

W. C., a boy aged 10 years, was admitted to the psychiatric division of the 
Bellevue Hospital on Nov. 19, 1928, on complaint of an uncle, who stated that 
he was uncontrollable at home. His parents had separated about five years 
before, and he was cared for by his uncle and aunt. The familial history was 
without significance. Birth amd development were normal. The child started to 
attend school at the age of 6 years and continued until he reached the fourth 
grade. There was no history of epilepsy, influenza or encephalitis. At the age 
of 5 years he was on the roof of a three story building and fell onto the roof 
of a garage which was a story and a half high. He was taken to a hospital, 
where he remained a month; the diagnosis was fracture of the skull, hematoma 
of the face and laceration of the scalp. 

When he returned home, a change was noted in his behavior. At first he was 
guiet; later he became unruly. He made a nuisance of himself at home, emptied 
bags of refuse into the street and stole small things in stores. Once he stole 
$4 at home. At school he was disorderly; he was expelled from a number of 
classes and shifted from one school to another on account of misconduct. 

Examination.—The patient was small and poorly developed but was otherwise 
normal. Roentgen examination of the skull showed no abnormalities. Neurologic 
examination and other special tests gave negative results. The intelligence quotient 
according to the Stanford-Binet rating was 86. 

Course—In the ward the patient was restless and noisy; only during occa- 
sional periods was he well behaved. He was disobedient toward teachers and 
nurses, and the usual disciplinary methods had little or no effect. He used a 
great deal of obscene language, especially when he was asked to do something 
or when his wishes were not granted. He protested against detention in the 
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hospital and threatened to wreck the place or kill himself. In an interview, he 
appeared dull, indifferent and disinterested. He was inclined to be evasive about 
his past conduct but made good contact and was well oriented. No evidence of 
hallucinations or trends could be elicited. 

Since it was thought that the patient could not be expected to make an adjust- 
ment at home or in the usual type of disciplinary institution, he was transferred 
to a state hospital for patients with mental disease on Dec. 18, 1928. A recent 
abstract from that institution indicated that he had spent two years there before 
he was discharged to the custody of his father. At first he had been irritable, 
aggressive, disobedient and uncooperative, but gradually he became more ame- 
nable, and his behavior improved under the hospital regimen. 

Case 16.—Head injury at 9 years; fracture of the frontal region of the skull; 
patient delinquent, stealing, aggressive and disobedient; epilepsy; while under 
observation, patient restless, hyperactive, quarrelsome, disobedient and obscene; no 
improvement, 

E. C., a boy aged 13, was committed to the psychiatric division of the Bellevue 
Hospital by the children’s court on Nov. 8, 1929, for observation of his behavior 
problem. His development and personal history were normal except that at the 
age of 4% years the patient had had a convulsion during an attack of tonsillitis, 
There was no history of encephalitis or influenza. At the age of 9 years he was 
hit by an automobile and suffered a fracture of the skull, arm and leg. He was 
admitted to another institution, where roentgen examination of the skull showed 
a fracture of the frontal bone extending into the right parietal and temporal 
bones. After a month the patient was discharged as improved. 

After the child sustained the head injury, the mother noticed that his per- 
sonality changed. At school he did not do as well as previously, and he required 
private tuition at home. Occasionally he had a convulsive seizure in which he bit 
his tongue. He began to steal and to associate with “bad” boys. He was destruc- 
tive and quarrelsome. Shortly before admission he had been arrested for assist- 
ing another boy in breaking a safe and stealing $300. 

Examination.—Systemic and neurologic examinations gave negative results. 
Roentgen examination of the skull showed evidence of an old healed destructive 
osteitis of the frontal bone, with an irregular area of rarefaction in the frontal 
bone above the supra-orbital ridge. Special examinations of the eyes, ears, nose 
and throat and serologic tests gave negative results. The intelligence quotient 
was 84 according to the Stanford-Binet test. The patient had a sullen attitude at 
first and seemed desirous of giving the impression that he was “hard-boiled and 
tough.” Later he became more amiable and friendly. He was hyperactive and 
restless. His attention was good. He answered questions promptly but super- 
ficially. Emotionally he was immature and unstable. No evidence of hallucina- 
tions or trends could be elicited. He was well oriented but had poor insight into 
his condition. 

Course—In the ward he was aggressive and quarrelsome and fought a great 
deal with other boys. He enjoyed teasing the smaller children. He was noisy, 
disobedient, untidy and defiant and frequently used profane language. 

He was discharged to return to the children’s court with a diagnosis of post- 
traumatic behavior disorder. No follow-up report could be obtained. 

Case 17.—Patient struck on the head by a rock at 7 years; accident followed 
by change in personality characterized by peculiar restless behavior, desertion, 
delinquency, truancy, poor work at school, disobedience, quarrelsomeness, stub- 
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bornness, etc.; while under observation, patient aggressive, assaultive, irritable, 
emotionally unstable and mischievous; no improvement. 

A. G., a boy aged 13, was a patient in the psychiatric division of the Bellevue 
Hospital from March 2, 1934, to April 6, 1934. He was referred by a social 
service agency for examination because he was “inclined to be restless and 
troublesome.” The past history was essentially without significance. The patient 
was the youngest of seven children, all of whom were living and well. His 
birth and development were normal. The infantile diseases included pertussis at 3 
months and measles at 3 years. He entered the public school at the age of 6 years. 
At the end of his first school year he was hit on the head by a rock and was 
unconscious for about one hour. He was treated at home and remained in bed 
for one month. 

After the head injury, when the patient was 7 years old, his behavior changed. 
He became restless, troublesome and quarrelsome. He refused to attend school 
and paid little attention to his studies. He could not keep friends and was cruel 
toward other children. He was never contented at home and frequently ran 
away. He was impulsive, defiant, disobedient and contrary. He was so uncon- 
trollable that he had to be sent away to an institution for delinquents. Even 
there it was found impossible to discipline him, and he was discharged with 
advice that he be submitted to a psychiatric examination. 


Examination.—The boy was poorly developed, pale and showed stigmas of 
mild infantile rickets. Otherwise the systemic and neurologic conditions were 
normal. Serologic tests of the blood and spinal fluid were negative. An encephalo- 
gram revealed normal ventricles. 

Mentally the boy was bright, cooperative, friendly, restless and overactive. 
He talked freely, in a coherent and relevant manner. He said that he had no 
trouble with his school work and thought that he was “quite smart.” He liked 
reading best and arithmetic least. He stated that his parents were good to him 
and admitted that he usually deserved any punishment that he received. In his 
mental trend, markedly aggressive and sadistic drives were manifested. His 
ambition was to become a gangster so that he might kill people. He demonstrated 
marked fantasy trends. He discussed torturing people by cutting their eyes out, 
putting fire under their feet, pulling them apart with four horses, etc. He spon- 
taneously offered suggestions for various forms of suicide, such as jumping in 
the river, shooting oneself, inhaling gas, etc. His whole attitude was boastful. 
According to the Stanford-Binet test he showed high average intelligence, the intel- 
iigence quotient being 109. The outstanding features were his unrestrained restless, 
impatient approach to problems and his ready discouragement. He was careless 
about details. 


Course—In the ward he was active, restless and untidy. He could not get 
along with other children; he was sensitive, quarrelsome and vicious when he 
struck the younger children. He was polite and obedient toward the nurses 
and seemed anxious to please. However, he required constant supervision; even 
soon after correction and in spite of his ready apologetic attitude he again 
became involved in difficulties because of mischief. The outstanding features 
in his behavior were emotional instability and impulsive uncontrollable aggres- 
siveness under the slightest provocation. 

A diagnosis of posttraumatic behavior disorder was made. An adult sister 
thought that she might be able to care for him, and at the request of the 
mother he was discharged to the sister’s custody. A month later, however, she 
brought him back to the hospital, stating that she found it impossible to manage 


be 
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him. He was readmitted for a month for additional observation, and his condition 
remained unchanged. The mother refused institutionalization, and the patient was 
discharged to the custody of the children’s court. A recent communication 
indicates that the patient is unimproved. 

CasE 18—Head trauma at 3% years; subsequent right hemiplegia; second 
irauma at 4% years, followed by paralysis of the left lower extremity; subtemporal 
decompression on the right side; after the trauma, patient showing mental 
peculiarities, such as lying, truancy, desertion, aggressiveness, begging and quarrel- 
someness; epilepsy at 13; patient transferred to a state hospital; eight years 
residence; no improvement. 

V. H., a boy, aged 14, was admitted to the Bellevue Hospital on Jan. 16, 
1927, on the basis of his story (which later proved to be untrue) that he had been 
hit on the head by his mother with a broom. He was soon transferred to the 
psychiatric division. The history was later obtained from the parents. The 
patient had apparently developed normally until the age of 3% years. At that 
time he fell down a flight of stairs and was taken to a hospital, where he was 
found to have right hemiplegia, which disappeared in about eight weeks; he was 
then discharged. One year later he again sustained a head injury in an accident 
on the street and suffered paralysis of the left lower extremity, which disappeared 
in about six weeks. In the three weeks following this second fall he had several 
convulsions. Later he was admitted to another hospital, where a subtemporal 
decompression on the right side was performed; the findings led to a diagnosis 
of “chronic cerebral edema, probably the result of the fall.” 

According to the mother, the patient had behaved abnormally since he sus- 
tained the second head injury. He fought with other children at school, caused 
a great deal of disorder and frequently played truant. He stayed out late at 
night, assumed the attitude of a cripple, told passers-by that his parents were 
dead and begged for money. He also deserted home for long periods. He was 
committed to an institution for delinquents at the age of 9 years. From’ that 
institution his conduct was reported improved, and after four years he was dis- 
charged to his parents. However, immediately after his return home he again 
started to lie, quarreled with other members of the family and often threatened 
his mother and father. Again he began to be picked up by the police for begging. 
At school, he hit other pupils, and he frequently stayed away from school. He 
attained the seventh grade at the public school. About three months before 
admission to the psychiatric division he had three convulsions accompanied by 
loss of consciousness. 

Examination.—Physical and neurologic examination gave essentially negative 
results, except for the presence of a subtemporal decompression on the right 
side. Psychometric examination showed an intelligence quotient of 79 according 
to the Stanford-Binet test. Memory and retention were good, cooperation was 
excellent and comprehension was fair. When questioned about his behavior, 
the patient replied: “I try to be good sometimes, but sometimes I’m bad, dis- 
obeying. My mother tells me to do something, and sometimes I don't do it 
right away. Sometimes I fight with my brother; I hit him once in a while. Once 
in a while, I tell lies, in fooling.” He admitted that he had been a bad boy, 
had lied, played truant, fought, begged and lost his temper easily. 

Course——During his stay in the ward the patient was well behaved and played 
well with other boys. He seemed to like considerable attention. He was active 
and alert and answered questions well. There were no trends or hallucinations. 
The patient was transferred to a state hospital for patients with mental disease 
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on Jan. 25, 1927. An abstract from that institution indicates that in the past 
eight years he has had a number of periods of parole but has shown inability 
to adjust outside the institution. In the hospital too he has often shown 
irresponsible, aggressive behavior. He has escaped a number of times and has 
attacked other patients. In addition, he now has definite epilepsy and shows signs 
of deterioration. 


The 12 cases in this group are illustrative of the posttraumatic psy- 
chopathic personality of children. A summary of the symptoms will 
serve to define the symptom complex (table 3). 

The onset of the mental change was first noticed shortly after con- 
valescence from the acute injury. The age at the time of the initial 
trauma varied from 3 to 10 years, and 2 patients (cases 10 and 18), 
who sustained the initial head injury at 3 years, had a history of repeated 
trauma. Eleven patients were boys, and 1 was a girl; this preponder- 


TABLE 3.—Daia on Patients with Posttraumatic Chronic Behavior Disorder 


Ageat Age at Ad- 


Age at Onset of mission to Roentgen 
Time of Mental Psychiatric Findings 
Trauma, Change, Division, at Time of Intelligence 
Case Years Years Years Type of Injury Injury Quotient 
J.N. 335; 9 3 11 Automobile accident 82 
V. H. 344; 414 4 14 79 
G. B. 5 5 7 Automobile accident Frontoparietal 88 
fracture 
i 5 5 10 Automobile accident Negative 7 
W.Cc 5 7 10 Automobile accident Negative 80 
A. R. 6; 8 6 9 Automobile accident Frontal fracture 87 
J.F. 7 7 7 Automobile accident Frontoparietal 91 
fracture 
J.8 8 8 10 Automobile accident Frontal fracture 71 
E. ¢ 9 9 13 Automobile aecident Frontal fracture 84 
J.8 9 9 11 Automobile accident Negative 98 
A.I 10 10 13 Automobile accident Negative 92 


ance of incidence among boys is probably indicative only of their 
greater exposure to accidents and agrees roughly with the general 
statistics of head injury in children (Beekman, Ireland *'). 

It is noteworthy that the ages on admission to the psychiatric ward 
were considerably greater than those at the time of the initial trauma, 
varying from 7 to 14 years. Thus it seems that in many cases the 
family was able to tolerate the child’s misbehavior for a number of 
years and had to seek medical aid only when he came into conflict with 
society at large. There is also the possibility that the approach of 
puberty accentuated the difficulties in personality. 

Of the 9 patients who underwent roentgen examinations of the 
skull, 5 showed fractures in the frontal region and 4 showed no evi- 
dence of fracture. Although it is often unreliable to predicate the site 
of injury to the brain from the location of a fracture of the skull, it 
is nevertheless significant that five of the fractures were in the frontal 
region. This fact will be referred to later. 
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None of the patients showed signs of focal disease of the central 
nervous system. The essential characteristic of the syndrome was a 
complete reversal of personality from that of a previously normal child 
to that of one who was asocial, unmanageable and unyielding to any 
form of training. The mental picture in these patients who had under- 
gone trauma was similar to that often noted in children after epidemic 
encephalitis (Bond and Partridge **). Strecker and Ebaugh** and 
Kasanin ** have also noted the close resemblance of the two conditions, 

The disorder in personality manifested itself as a marked change in 
behavior, which was persistent. Hyperkinesis was an outstanding symp- 
tom; the patients were restless and continually overactive. At home 
they were disobedient and disrespectful, and they frequently deserted 
their parents for long periods. Truancy was common to all, and the 
patients formed disruptive elements in school until they had to be dis- 
charged from the regular classrooms or even from the school. Emotion- 
ally they were unstable and easily irritated and showed violent tempers. 
Usually one noted a marked impulsive and often explosive character 
about their activities. Among their common trends were such anti- 
social characteristics as unrestrained aggressiveness, destructiveness, 
quarrelsomeness, cruelty to younger children and to animals, lying and 
stealing. Sexually they were precocious and often masturbated exces- 
sively. The whole personality was essentially egocentric, self-interested 
and totally regardless of the welfare of others. The patients seemed 
to be dominated by instinctive and emotional impulses and behaved like 
young children bereft of any form of social training. 

On the other hand, formal psychometric measurements yielded 
remarkably good results. As judged by the grading and accomplish- 
ments in school, most of these children were below the general standard 
and had been considered by their teachers as subnormal. The intelli- 
gence, as measured by the Stanford-Binet tests, however, averaged 87.3 
for the group and was within the normal range even though attention 
and cooperation were poor. Frequently the psychologists expressed the 
opinion that the true ratings might be higher. This discrepancy between 
the school grading and the intelligence quotient was probably the result 
of poor application and lack of interest in scholastic work. 

Delinquency was a special problem in these cases and the children 
usually entered the hospital with a record of delinquency. The 13 cases 
reported by Kasanin** were all of delinquents, and they formed 
10 per cent of the cases originally diagnosed in the children’s court as 
instances of psychopathic personality. Healy,*° in a comparative study 


39. Bond, E. D., and Partridge, G. E.: Post-Encephalitic Behavior Disorders 
in Boys and Their Management in a Hospital, Am. J. Psychiat. 6:25 (July) 1926. 

40. Healy, W.: A Review of Some Studies of Delinquents and Delinquency, 
Arch. Neurol. & Psychiat. 14:25 (July) 1925. 
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of 4,000 delinquents in relation to average normal children, found that 
a larger number of head injuries occurred among delinquents than 
among nondelinquents; 3.5 per cent of the former had a history of 
head injury of some severity. 

Under observation these patients showed little or no improvement. 
A few recovered some insight and a modicum of self-control during 
their stay, but this was transient. The usual methods of training and 
discipline were unsatisfactory. The general prognosis was poor, and 
the children presented a problem in disposition. Reform schools for 
delinquents were unable to cope with the problem; institutions for men- 
tally defective patients were unsuitable because of the higher intelligence 
of the children in this group, and at large the patients were a menace 
to society. Thus, a number of these children had to be sent to state 
hospitals for patients with mental disease. 


POSTTRAUMATIC EPILEPSY WITH SECONDARY DETERIORATION 


Posttraumatic epilepsy is generally recognized as a late complica- 
tion of brain injury following head trauma. This fact is supported by the 
successful relief of the condition by surgical intervention on the brain, 
as reported by Foerster and Penfield ** and others. However, the inci- 
dence of this sequela in the many thousands of cases of head trauma 
reported since 1918 varies significantly from 2 to 28 per cent (Sar- 
gent,*? Turner,** Steinthal and WNagel,** Collier,*° Wagstaffe,*® 
Baumm *’). Turner ** stressed the important point that since in many 
thousands of patients who sustain extensive cerebral injury convulsions 
do not develop, something more than local alterations in cerebral tissue 
is required for the occurrence of traumatic epilepsy. In his opinion, 
the determining agent is an inherited or inborn constitutional predis- 
position for epilepsy. 
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It is usually believed that injuries to the brain are more likely to 
lead to epilepsy in children than in adults. However, no statistical 
study has been made of the exact relation of head trauma to epilepsy 
in childhood. Ford 48 estimated that approximately from 2 to 3 per cent 
of all cases of epilepsy are related to injury sustained at birth. For 
completeness I wish to point out that posttraumatic epilepsy in children 
frequently leads to secondary mental changes similar to those occurring 
in idiopathic epilepsy. These changes vary from simple changes in 
character, such as egocentricity and sensitiveness, to marked intellectual 
and affective deterioration. 


Case 19.—Head injury at 11 years, followed by epilepsy; moodiness, irritability 
and assaultiveness before the convulsive seizures. 

H. S., a boy aged 14, was admitted to the psychiatric division of the Bellevue 
Hospital on Feb. 28, 1932, because of convulsive seizures. The past history was 
irrelevant, and there was no familial history of epilepsy. Three younger siblings 
were living and well. In July 1928 at the age of 11, the patient was accidentally 
struck on the forehead with a baseball bat and was unconscious for a few minutes. 
Both eyes beame swollen and ecchymotic. About a month after sustaining the 
injury, he began to have convulsive seizures. These occurred about once a month, 
were generalized, lasted about three minutes and were accompanied by loss of 
consciousness. After the seizure the patient was drowsy and complained of head- 
ache. Before and after the seizures he was moody, sensitive, irritable and 
assaultive. At other times he was pleasant. For three months the attacks were con- 
trolled by phenobarbital, but after that medication was stopped they became 
more frequent. The patient was obedient at home, was liked by his teachers, 
did well in school and had many friends. 


Examination.—The boy was well developed and well nourished and showed 
no systemic or neurologic abnormalities. Special examinations of the eyes, teeth, 
ears, nose and throat gave negative results. Serologic tests of the blood were 
negative. Roentgen examination of the skull showed no abnormalities. 

Mentally the patient was alert and cooperative but somewhat withdrawn. He 
talked freely and was coherent and relevant. He liked school. He said he had 
had fits for the past three years; sometimes these were mild, the only symptoms 
being that he could not talk for a few minutes; at other times he had real con- 
vulsions and fell down. He stated that since he began to have “spells” he had 
become irritable when people argued with him and that he preferred to stay 
by himself. He said that other boys made fun of him and that he was very 
sensitive about that. He accounted for his hospitalization by the fact that he was 
bad at home and disobedient to his mother. With the Stanford-Binet test 
he obtained a rating of average intelligence, the quotient being 96. He showed 
good insight into his condition. 

In the ward he adjusted himself well to the routine and was helpful, friendly 
and respectful to the nurses. Occasionally he was moody, irritable and stubborn, 
but he could be easily managed. He showed a preference for sitting and reading 
by himself, but he also joined in games with other children. He was aggressive 
and combative with others on a normal basis. Although he frequently feared an 
oncoming spell, no seizures were observed during his stay in the ward. 


48. Ford, F. R.: Cerebral Birth Injuries and Their Results, Medicine 5:121 
(May) 1926. 
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A diagnosis of posttraumatic epilepsy and epileptic personality was made, 
and the patient was discharged with advice for treatment at the clinic. No 
follow-up report was obtained. 

Case 20.—Fall from an 8 foot. wall at 4 years; patient unconscious for three 
days; right hemiplegia and aphasia; jacksonian seizures; trephine operation at 
13; no improvement; convulsive seizures becoming frequent; impulsive klepto- 
maniac tendencies; patient wandering away from home, etc.; no improvement. 

C. T., a boy aged 15, was committed to the psychiatric division of the Bellevue 
Hospital for observation by the children’s court on Sept. 10, 1931, because he 
was epileptic and was arrested for stealing; he had no previous criminal record. 
The family history gave no evidence of nervous diseases, including epilepsy. 
The patient was an only child and had a normal birth and development. The 
childhood diseases included measles and pertussis. He began to attend the public 
school at the age of 6 years and made good progress to the fifth grade. 

At the age of 4 years, he had fallen from a wall 8 feet (2.4 meters) high. 
He was unconscious for three days, and when he regained consciousness he was 
paralyzed on the right side and could not speak. He recovered speech in about 
a week but remained paralyzed for three months. 

Several months later he began to have convulsive seizures of jacksonian type. 
At first these were accompanied by a loss of consciousness, but later consciousness 
was retained, as a rule. The aura consisted of a sensation which the patient 
described as “a lump in the stomach as though there were wires there.” The 
sensation then traveled up to the tongue and head, which felt as if they were 
swollen; then the right side of the face, and later the right arm and leg, twitched. 
Sometimes ,the patient was unable to recall the events during an attack, and 
occasionally he bit his tongue and became incontinent. At first he had as many 
as eight or nine seizures a day, but later they gradually became less frequent, 
the number varying irregularly from three a week to two a month. 

In 1929 a trephine operation of the skull was performed in an attempt to relieve 
the condition. The operation was a partial success in that the headaches and 
convulsions became less frequent. The exact findings at operation could not be 
ascertained. 

The mother stated that though the patient was usually agreeable and pleasant 
he sometimes stole but that he always told her about it. Occasionally he wandered 
away from home for as long as from eight to ten days. The mother had not 
noticed any change in his mentality. He was of a rather easy-going type and 
rarely became excited. She admitted that he was somewhat backward in social 
relations, but she thought that this might be due te an overprotective attitude on 
her part. 

Shortly before admission to the psychiatric division the boy was arrested 
for stealing a woman’s pocketbook. He was sent to the hospital for observation. 
The only physical complaints, in addition to the epilepsy, were of occasional 
headaches and constipation. 

Examination—The boy was tall and well developed, with a somewhat spare 
frame. There was an old operative scar in the left temporal region, with a 
soft depression about 114 inches (3.8 cm.) in diameter. Otherwise systemic and 
neurologic examinations gave essentially negative results. Special examination of 
the eyes, fundi, ears, nose and throat gave negative results. The cerebrospinal 
fluid pressure was normal; serologic tests of the blood and spinal fluid were 
negative. Roentgen examination of the skull showed a trephine opening, about 
5 cm. in diameter, in the left temporal region, with several metal clips in rela- 
tion to it. 
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Mentally, the patient was alert, cooperative and responsive. He readily 
talked about himself and described his convulsive attacks. He described com- 
pulsive kleptomaniac tendencies. He was much attached to his mother. There 
were no hallucinations or trends. He did not show any emotional instability 
and demonstrated adequate affect. He was well oriented in all spheres. With 
the Stanford-Binet test he showed an intelligence quotient of 97, and he was 
classified as of average intelligence. He showed good reasoning, and his memory 
and power of comprehension were good. Insight and judgment were generally 
good. 

Course —During a two week period of observation he was cooperative, 
agreeable and well behaved and caused no trouble. He adjusted himself well 
to the hospital routine and was always willing to assist with the simple tasks in 
the ward. At the request of the mother he was transferred to an institution for 
patients with epilepsy on Sept. 24, 1931. A recent report from this institution 
indicates that his condition is essentially unchanged. He has, on an average, five 
convulsions a month, and his general behavior is fair. He is a willing worker, is 
clean and neat and attends chapel and amusements. 

Case 21.—Head injury at 10 years; onset of epilepsy; patient aggressive, 
assaultive, impulsive and uncontrollable; intellectual deterioration; no improvement. 

H. F., a boy aged 11 years, was admitted to the psychiatric division of the 
Bellevue Hospital on Jan. 18, 1933, because of uncontrollable behavior. The 
past personal and the familial history were irrelevant, and the developmental 
history was normal. There was no familial history of epilepsy, and two older 
siblings were well and attended school. The patient was backward in school, 
attaining only the third grade, but he was affectionate and obedient, liked church 
and school and was not troblesome. 

In February 1932 the patient was struck by an automobile and was hospitalized 
for three weeks. Roentgen examination of the skull showed no abnormalities, 
He was discharged as improved; the diagnosis was cerebral concussion, frac- 
ture of the nasal bones and fracture of the left ankle. He was well until 
October 1932, when he had the first convulsive seizure. At first the seizures 
were frequent, occurring both in the day and at night. They were generalized, 
lasted about six minutes and were not preceded by an aura but were associated 
with unconsciousness. After an attack the patient remained asleep for a short 
period. A change in personality was also noted. The patient became excitable 
and irritable and had violent outbursts of rage in which he threatened to kill. 
When antagonized by other children he became assaultive. He threatened his 
sister once with a pair of scissors. Shortly before he was admitted to the psychiatric 
division the mother had found a knife under his pillow. Since the onset of 
epilepsy he had become duller and more backward. 


Examination—No systemic or neurologic abnormalities were noted except 
signs of an old fracture of the nose. Roentgen examination of the skull showed 
some increase of the convolutional impressions but no other abnormalities. An 
encephalogram showed normal ventricular and subarachnoid systems. 

Mental examination showed the patient to be restless, fidgety, disinterested and 
distractible. He was coherent and relevant in his responses but somewhat dull. 
He said he did not like school but liked to play baseball. He gave the date 
correctly. He did not show much interest in his poor behavior. According to 
the Stanford-Binet tests, his intelligence quotient was 64, and he was classified 
as a moron. His cooperation during the tests, however, was poor. 
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Course—In the ward he was one of the most difficult children to control. 
He was resistive, mean, stubborn, disobedient and uncooperative. He stole 
and bullied the other children. Occasionally he suddenly became impulsively 
vicious and assaultive. He fought continually with other children and insisted 
on having his own way. On the other hand, he was neat about his clothes and 
was proud of his appearance. 

A diagnosis of posttraumatic epilepsy and epileptic personality with deterioration 
was made, and the patient was transferred to an institution for epileptics. 


Posttraumatic epilepsy occurred in 5 cases. In two cases (cases 16 
and 18) of the previous group it was present as a secondary complaint, 
and in the 3 cases in this group it occurred as a major symptom. The 
ages of the patients at the time of the initial head injury varied from 
3 to 11 years. The first convulsive seizure appeared within a few 
months after the trauma in 3 cases and after eight months and one year 
in the other two. The seizures were of a typical generalized character 
in 4 cases, and in 1 case (case 20) there were jacksonian attacks, 
with an aura and no loss of consciousness. Two of the patients 
(cases 18 and 20) had the benefit of craniotomy at other hospitals before 
admission to the psychiatric division; 1 of these improved, the head- 
aches and convulsions becoming less frequent. 

The mental symptoms shown in these cases were similar to the 
standard descriptions of the epileptic character or personality (Hender- 
son and Gillespie *®). These symptoms include egocentricity, sensitive- 
ness, loss of interest, moodiness, irritability and impulsive assaultiveness 
with outbursts of rage, particularly before the seizures. One patient 
(case 20) showed occasional epileptic equivalents in the form of fugue 
states during which he wandered away from home. Rapid progressive 
intellectual deterioration was noted in cases 16 and 21. 


POSTTRAUMATIC CEREBRAL DEFECT CONDITIONS AND SECONDARY 
INTELLECTUAL DETERIORATION 


The simple posttraumatic cerebral defect conditions, which include 
the various forms of aphasia, defects of memory and intellectual loss, 
are well recognized and have been completely discussed by Strauss and 
Savitsky ** in a recent paper. Case 6 merits special reference, illustrat- 
ing distinctive features of childhood. The patient, a boy, aged 10 years, 
sustained a comminuted fracture of the left temporal bone and a sub- 
arachnoid hemorrhage. After recovering from an acute posttraumatic 
psychosis he showed a number of interesting mental defects. At first 
only paraphasic errors of speech and anomia were noted for a few days; 
this indicated a lesion in the left temporal cortex in direct association 
with the site of the fracture of the skull. The more prominent intel- 
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lectual loss was retardation from his previous scholastic level in 
arithmetic, spelling and reading, the retardation being most marked in 
spelling and reading. Although he had done excellent work in the fifth 
grade before the accident, his educational level according to formal 
tests was that of a child about two and a half grades lower. He was 
given special coaching and after three months regained most of his 
scholastic accomplishments. The most retarded and the last to improve 
of his academic capacities was ability to spell. 

Children thus offer a special opportunity for studying intellectual 
loss, because of the presence of a standard mental gage in their scholas- 
tic acquirements. The commonly used intelligence tests are of little 
value in many of these cases because of the absence of a previous 
record of performance. Hardwick °° recently reported the case of a 
boy who had previously been given such an examination. The com- 
parison of his performance before the accident with that observed after- 
ward yielded some interesting information. 

The problem of mental deficiency in relation to head trauma is of 
prime importance. Sachs and Hausman *' in their well known text- 
book stated that “trauma to the head in very young children may be 
sufficient cause for idiocy.” Other writers remarked on the surprisingly 
small number of mentally defective persons in whom the deficiency 
can be attributed to a head injury. Tredgold ** expressed the belief that 
trauma may be a causal factor in only a small number of cases; God- 
dard ** found only 3 possible cases in his series of 337 cases of feeble- 
mindedness, and Potter ** estimated that about 1 per cent of institu- 
tional cases of mental defectiveness are ascribable to an injury of the 
brain sustained after birth. In the greater number of cases of idiocy 
in which head injury in early infancy is an alleged cause the diagnosis 
is based on a vague history from the parents, who wish to avoid the 
familial stigma inferred by such mental defectiveness. The history of 
injury is often insignificant and, according to Tredgold, is usually asso- 
ciated with definite hereditary factors. Tredgold °* further suggested 
that the trauma may act as an exciting factor in association with some 
hereditary deficiency, which makes it impossible for the rest of the 
brain to compensate for the injured part. There are, of course, cases 
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in which the lesion is so severe that idiocy or imbecility is inevitable, but 
such cases are rare because extensive injury to the brain is usually fatal. 
The following case of mental deficiency illustrates the problem of dif- 
ferentiation between a primary traumatic etiology and developmental 
hereditary factors. 


Case 22.—Mental deficiency attributed to head injury at 7 years; psychopathic 
familial history, prematurity and developmental inferiority established; no 
improvement. 

F. H., a man aged 23, was admitted to the psychiatric division of the Bellevue 
Hospital on Dec. 27, 1933, at the request of his mother, who complained that 
he was defective mentally and required hospitalization. She said that he had 
presented an educational problem since the age of 7 years, when he was struck 
by an automobile and suffered a fracture of the skull associated with loss of 
consciousness. She noticed then that he did not learn as well as the average child, 
presented a behavior problem and had to be sent to a number of institutions for 
mentally defective patients. 

The familial history showed psychopathic antecedents. A maternal uncle and 
a maternal aunt had dementia praecox and died in state hospitals. A paternal 
cousin had epilepsy. The father was a chronic alcohol addict and had been a 
morphine addict. 

Before the patient’s birth, the mother had had four spontaneous abortions, 
and the patient’s birth was a month premature. He was the only child. He learned 
to walk at 18 months and to talk at 2 years. He was said not to have had the 
usual infantile diseases. 

The mother attempted to relate the defectiveness to the head trauma, but 
when carefully questioned she admitted that she herself had not noticed any change 
after the accident but that complaints had come from the school which the 
patient had attended. Later she said that she had considered him somewhat back- 
ward since birth. After the head injury he had recovered sufficiently to attend 
school and had learned to read and write fairly well. In make-up, he was said 
to have been excitable at times but was easily managed, being trustworthy, cheerful, 
and docile. He was admitted to a training school at the age of 13 years. Ina 
psychometric test at that time his score showed a mental age of 8 years and 8 
months and an intelligence quotient of 69. He failed to apply himself and did not 
do well. He was discharged two years later and was soon admitted to another 
training school. There, too, he showed little interest in the work and failed 
to make a satisfactory adjustment, and he was discharged after eight years. The 
mother attempted to care for him, but he was too troublesome, and therefore 
she requested that he be observed in the psychiatric division of the Bellevue Hospital. 

Systemic and neurologic examinations and serologic tests of the blood and 
spinal fluid gave negative results. Roentgen examination of the skull showed 
slight hyperostosis of the inner table of the right frontal bone, but no other 
evidence of an old skull fracture. According to the Stanford-Binet psychometric 
test, the patient’s intelligence quotient was 72. His condition could not be classi- 
fied as primary amentia, but in the opinion of the psychologist he was nearer the 
defective than the normal standard. Impairment of memory and lack of mental 
control were the factors handicapping intellectual functioning. The Wells memory 
test showed a quotient of 62; old associations were intact, but the patient was 
scarcely able to form new associations. The handwriting was immature. He 
was uncertain, impulsive, erratic and quick-changing. 
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Mental examination showed him to be restless, anxious, distractible and over- 
talkative. He was coherent and relevant in his responses. He related his_past 
history clearly but interspersed the recital with many ideas of self-reproach. He 
talked about feelings of inferiority, about not getting along, about being abused 
in the various schools, etc. His attitude was open, naive and childish. He had a 
number of hypochondriacal ideas, which he consciously related to masturbation, 
He was emotionally unstable but showed good relation to thought content. No 
evidence of hallucinations or trends was elicited. Orientation was intact. He had 
insight into his condition, but his judgment was impaired. 

A diagnosis of mental deficiency was made. Its possible relation to the head 
injury was considered but was thought to be of doubtful significance. The mental 
status necessitated transfer to a state hospital. A subsequent communication from 
that institution expressed agreement with the diagnosis; the patient was hos- 
pitalized for one year and, as he showed some improvement, was paroled to the 
care of his mother. 


There remains to be explained why some writers place a greater 
importance on head trauma as an etiologic agent of mental deficiency 
than these observations indicate. One probable reason is that no differ- 
tiation is made between simple posttraumatic and postepileptic mental 
deficiency. Potter,®® in a recent article, stressed the fact that mental 
deficiency is not a clincal entity but only a symptom and advocated a 
more scientific classification of the entire group of conditions so 
designated under the etiologic headings of prenatal influences, infections, 
trauma, convulsive disorders, disturbances in metabolism, new growths 
and undetermined causes. In my opinion, most of the cases of hitherto 
so-called posttraumatic mental deficiency are really examples of mental 
deficiency due to convulsive disorders. It is true that in these cases the 
trauma may have been indirectly a precipitating agent, but from a 
scientific point of view the intellectual deterioration is essentially the 
effect of the deteriorating influence of the convulsions and not of the 
initial trauma. This criticism may be applied to most of the cases of 
mental defectiveness due to trauma reported by Strecker and Ebaugh.” 

Another reason for the apparently greater incidence of mental defec- 
tiveness in these cases is the fact that many of the children show a 
lowering of performance level in their daily activities. This is not 
caused by a primary intellectual defect in the usual sense but is rather 
due to an inability to concentrate, a lack of interest and a ready mental 
fatigability. The incorrigibility of the children in school and their fre- 
quent truancy tend further to separate them from the means of educa- 
tion, and they are considered as retarded children. As they grow older, 
the poor quality of their accomplishments in comparison to those of 
average normal children become more apparent. It is only when a 
careful psychometric test is patiently applied that one notes that the 
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defect is one of performance rather than of formal intelligence. The 
intellectual status may be more properly described by the term secondary 
intellectual deterioration. Such children are rarely committed to insti- 
tutions for mentally defective patients. 


COMMENT 


I wish particularly to direct attention to the posttraumatic organic 
mental changes that occur in children. These organic psychiatric con- 
ditions have received little consideration in the past. The organic 
syndrome observed in childhood is illustrated by cases of acute post- 
traumatic psychosis and posttraumatic chronic behavior disorder; the 
other conditions, in my opinion, are less distinctive and resemble similar 
states in adults. 

The essential mental alteration in these children is a change in per- 
sonality and character. The behavior becomes hyperkinetic, irrespon- 
sible, unrestrained, unmanageable and antisocial, but the change is 
accompanied by relative retention of the formal intellectual faculties. 
The acute and chronic disorders have many points of similarity; the 
main difference is that in the former the reaction is more violent and 
transient, while in the latter it is prolonged and often permanent. 

The chronic syndrome of change in behavior is found in psychiatric 
practice in children mainly as a sequela of epidemic encephalitis. The 
acute picture has no counterpart, so far, in any other disease. The 
extensive literature on the postencephalitic behavior disorder has been 
reviewed by Bond and Partridge.*® Strecker and Ebaugh** and 
Kasanin ** noted the marked similarity between the chronic behavior dis- 
order following encephalitis and that following trauma. The older 
authors, such as Guder,’? Sommer,®? Troémner,’® Ziehen ** and Pophal,** 
described these posttraumatic and postencephalitic behavior disorders 
as a form of “moral insanity.” The latter was defined as a morbid per- 
version of impulses without any remarkable disorder of the intellectual 
faculties. Tredgold *? included patients with this type of reaction in 
the class of “moral defectives.” In England, this class of defective 
persons is officially recognized and defined by statute in the Mental 
Deficiency Act of 1927. The mental defects which are characteristic of 
this class, according to Tredgold, are deficiencies in adaptiveness or 
“wisdom” and “moral sense,” but the patients may not show mental 
deficiency in other aspects, such as scholastic educability and acquisition 
of general knowledge. These defects of “wisdom” and “moral sense” 
Tredgold considered true defects of mind, and if they are of such a 
degree as to prevent satisfactory independent social adaptation, the 
patient should be treated as is any other mentally defective person. The 
number of these “moral defectives” is relatively small as compared to 
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the total number of mentally defective persons. ‘Terman,*® in his book 
on the measurement of intelligence, also discussed the relation of moral 
responsibility to the intellect. He stated that it is dependent on a 
form of judgment and is one of the complex intellectual functions of 
the mind. 

There is little doubt that in this behavior syndrome one is dealing 
with a condition which has an organic basis, with definite pathologic 
changes in the brain. In the cases of mental defectiveness described 
by Tredgold the pathologic condition was congenital, while in the 
instances of posttraumatic and postencephalitic behavior disorders one 
notes a similar syndrome arising in childhood after the influence of an 
injurious agent. I have not had the opportunity to make pathologic 
studies in my cases, nor have I been able to find reports by other 
authors as to the finer changes in the brain in children after cerebral 
concussion. In any event, simple concussion is rarely fatal, and it is 
only within recent years that a few histologic studies have appeared 
regarding the postconcussional changes in the brain in adults (Cassasa,™ 
Mott °** and Rosenhagen **). The work of these authors and of others 
(Rand and Courville,°° Martland and Beling,®t Osnato and Giliberti,® 
Symonds,®* Russell **) have led to the discard of such abstract ideas as 
cerebral commotion. The weight of evidence is now in favor of 
serious microscopic alterations in the cerebral tissues in cases of so-called 
concussion. The histopathologic alterations include petechial hemor- 
rhages, widespread alterations in the ganglion cells and nerve fibers and 
reactive glial changes. The probability is that the pathologic alterations 
in children following head injury are at least as extensive as in adults. 
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A few observers have studied the pathologic changes in the brain 
in cases of postencephalitis behavior disorders. Wilckens °° and Meyer,*” 
each in 1 case, found degenerative and inflammatory changes in the 
stem ganglia about the fourth ventricle and aqueduct and in the cortex. 
Holzer,*’ using his technic for glial changes, also found alterations, 
mainly in the substantia nigra, red nucleus and periventricular gray 
matter. These reports are valuable in establishing the organic nature of 
the syndrome, but it is as yet impossible to formulate a definite opinion 
regarding the relationship of these observations and the clinical picture. 

It seems reasonable to suppose that the pathologic changes are the 
factors that give this syndrome its distinctive coloring, and an attempt 
might be made to correlate the behavior pattern with a neurologic 
lesion. The behavior pattern is probably not created by an organic 
lesion but is merely activated by it. Such ideas of “organicity” in 
relation to psychiatric conditions are in keeping with the teaching of 
Meyer “ and Schilder,®® who attempted to lead away from the awkward 
distinction between brain and mind and to recognize the brain as the 
functional organ of the mind. Bender,*® in a recent discussion of 
anatomopathologic data in relation to personality function, offered addi- 
tional evidence for this point of view. 

Behavior is essentially the outward or objective expression of psychic 
activity. It is the indicator of the quality of mental functioning. In the 
course of mental development and growth both the intellect and the 
behavior become more complex. In the infant, behavior demonstrates 
the inborn emotional and instinctual reactions which are dominated 
by the basal and stem ganglia. It is only later, as a product of education 
and of the growth of the cortical system, that these reactions are 
gradually modified and controlled. The proper development of the 
normal child shows a gradual evolution of behavior reactions, with 
greater and greater imposition of prohibitions and restrictions on 
instinctual demands. In the socially adapted person conduct thus becomes 
more and more deliberate and less impulsive, indicating that the primary 
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impulses are coming under the influence of conscious deliberation. The 
final result is a socially adapted behavior which is a correlate of the 
interaction of the two levels of the brain, with a predominance of 
the cortical selective and inhibitive activity. 

The intrinsic defect in my cases appeared to be a failure in the 
restraining or inhibitory faculties. As such, a differentiation must be 
made from a number of other causes of misbehavior. These include 
faulty upbringing, with poor development of character ; abnormal mental 
conditions, such as the psychoneuroses and psychoses, and primary 
mental deficiency, with intellectual inability to learn by experience and 
training. These may be ruled out as the agents in my cases, as the 
children were well behaved before they sustained the head trauma, 
showed no evidence of a psychogenic mental disorder and had a formal 
intelligence within the average range, as determined by psychometric 
tests. 

In many respects, my patients were like so-called normal delinquents, 
but they differed from them in one essential point. My patients possessed 
i quantitative sufficiency of the faculties of memory, experience, fore- 
sight and judgment, but they showed deficient control in the expression 
of their desires and little consideration for the demands of the social or 
moral laws. The distinction between the two groups lies in the basis 
for poor control. The criminal or delinquent has the power to control 
his desires but for many diverse reasons is unwilling to do so. On the 
other hand, my patients complained that they usually knew when 
they did wrong and in spite of a desire to do right seemed unable to 
control their evil impulse. These children apparently had a_ proper 
measure of the elements necessary to maintain good conduct, as they 
had before the accident, but after the head trauma they manifested 
an inability to employ those elements properly. Furthermore, when 
questioned about proper behavior in a hypothetic situation they usually 
responded with the socially accepted decision; this suggested that on a 
cold intellectual plane, without the immediate demands of personal 
emotional urges, they could form a proper social judgment. However, in 
an actual life situation they failed by showing behavior which was 
impulsive, thoughtless and instinctual; later, they sometimes offered 
the weak, repentant excuse that they could not do otherwise. 

It is therefore obvious that in cases of head trauma in children 
the deficiency of conduct is not due to a mental deterioration in the 
common sense and the mechanism of the brain in this disturbance 
must be different. In the ultimate analysis of such a complex process 
as behavior, one realizes that it is dependent on a coordinated activity 
of all parts of the brain. The coordinating mechanism is probably 
impaired in our cases of head trauma. The result is that the influence 
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of the higher inhibitive dominance is lost, and there is a regression to 
a more primitive type of behavior. This immature pattern of behavior 
exhibits impulsive reactions, emotional instability and asocial judgments. 

Essentially similar theories have been offered by others regarding 
the postencephalitic behavior disorder. Bonhoeffer “+ was probably the 
first to note the unrestrained behavior, and he suggested that it was 
basically caused by a “distorted concordance between the neocephalic 
and paleocephalic portions of the brain.” Wilckens,*° in the discussion 
following his pathologic study of the subject, concluded with an agree- 
ment with this opinion that there is a dissociation of functions between 
the two cerebral levels. Gerstmann and Kauders ™ also stated that the 
disorder is an expression of motor hyperactivity and impulsive behavior 
which is not checked or regulated by memory, volition or other parts 
of the personality. They maintained that it is the result of a lesion 
causing the release of a primitive motor mechanism in response to the 
environment and that there is a regression in the motor adjustment 
to an earlier period of childhood. Collin and Réquin ** explained the 
lesion associated with the postencephalitic disorder as one occurring 
before the development of the predominance of the higher nervous 
system over the other parts. They further contended that this results 
in the higher centers being unable to inhibit the excitation of the lower 
ones, so that there arise impulsive and automatic acts with a preponder- 
ance of instincts and infantilism. 

As a fact, the single final test for the adequateness of this function 
of integration of the brain is behavior itself. Routine psychometric 
tests of intelligence are too limited in their scope to permit a proper 
evaluation of this coordinating faculty of the mind. It is true that a 
number of the elements of the mind may each be measured separately, 
but this cannot lead to an understanding of the workings of all as a 
whole. Behavior as the objective demonstration of the complete activity 
of the psyche is fundamentally a Gestalt with many facets. The basic 
urges of instincts continue to express themselves in the light of past 
and present experiences concerning the present environment and situa- 
tion. But the whole process manifests itself as a totality of reaction. 
The obvious shortcoming in formal tests of intelligence is that they 
cannot be applied in true life circumstances so as actually to duplicate 
the emotional environment in which the total Gestalt of behavior must 
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function. For a proper understanding of behavior, the Gestalt must be 
considered as a whole in reality, and clinical sense or judgment is still 
the basic yardstick in practice. 

Despite this concept of the central nervous system as a highly 
integrated mechanism, few serious investigators today deny the 
existence of cerebral localization. But, as Schilder ** has pointed out, 
the evidence is in favor of localization of defect of cerebral function 
rather than of normal function. Though the normal brain does operate 
as an integrated whole, physiologic research has demonstrated crucial 
cerebral areas which react to injury with specific defects of function. 
It is with reference to this aspect of cerebral activity that one further 
question may be considered in the problem under discussion. <A par- 
ticular localization for the functional defect presented in the organic 
behavior disorder of children is suggested by the remarkable specificity 
of the syndrome. A justifiable explanation is that such a characteristic 
mental picture is associated with a specialized disturbance of the brain. 
The relatively infrequent incidence of the condition among the great 
number of children with head trauma and with encephalitis has also 
to be accounted for. Hundreds of children suffer head injuries and 
recover without demonstrating any evidence of this behavior disorder. 
In cases of encephalitis, too, the same applies, but perhaps to a lesser 
degree. Patterson and Spence *° observed 25 authentic cases of enceph- 
alitis in children who were previously normal and found alterations in 
personality in only 4 (14 children showed mental defects, 6 recovered 
completely and 1 child died). Although quantitative factors too may 
be considered in cases of more serious involvement, the relative 
infrequency of the syndrome would be more comprehensible if it could 
be established that some special cerebral site is the crucial localization of 
the defect manifested by these behavior disorders. 

In this regard it is interesting to note that in 9 of the 12 cases in 
which a roentgen examination of the skull was made, there were 5 in 
which fracture occurred in the frontal region, while in the others 
no abnormalities were observed. Although this evidence is inconclusive, 
it suggests a frontal localization. Moreover, the prefrontal area of the 
brain has been considered by many neurologists to possess a special 
influence over behavior and intelligence. Bianchi ‘® reviewed the work 
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on this subject and summarized the defect following injury in the frontal 
region as a reduction in the capacity for synthesizing and serializing 
groups of impressions, without any obvious impairment of the capacity 
for receiving individual impressions. Feuchtwanger ‘* concluded from a 
study of cases of injury to the frontal lobe that emotional and tempera- 
mental changes occur but that intelligence is affected only so far as it 
seems to be conditioned by emotional factors. Duret,’* in his treatise 
on cranial injury, noted the remarkable incidence of changes in character 
with impulsiveness and irritability in cases of trauma of the frontal 
region. Schwab ** drew attention to the change in character with deterio- 
ration of social and moral judgment in cases of dementia paralytica, 
in which the predominant pathologic changes are in the frontal region. 
Similar mental symptoms have been noted in cases of tumor of the 
irontal lobe (Bailey,*° Holmes,*' Baruk **). More recently, histologic 
and experimental investigations in higher primates have presented 
further similar evidence (Bucy,** Jacobsen **). 

The most significant observations regarding the localized function 
of the frontal lobe are due to the available clinical material yielded by 
the recent successes of neurosurgeons with lobectomy. The sequelae 
of frontal lobectomy in man, as found by Brickner,**® Penfield and 
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with the results of experiments in lower animals. Brickner *° offered 
the most detailed psychologic study of a patient who had both pre- 
frontal areas extirpated. This patient showed a change in personality 
and disturbance of behavior which resembled in many essential details 
the organic behavior disorder which was observed in my patients, 
Brickner interpreted the reaction as a defect in the synthesis of material 
from other parts of the brain. He indicated that although relatively 
simple material may be adequately synthesized, there exists a discernible 
limit to the organization of behavior in a person whose prefrontal 
areas have been removed. 

It is known that the system of instinctual drives and motor impulses 
which forms the basis of behavior may be disturbed by lesions in various 
parts of the brain. The prefrontal areas and the subcortical ganglia 
which are affected in encephalitis are undoubtedly important pillars of 
this system. Although one does believe in localization of cerebral dis- 
turbances, the system in which a lesion provokes misbehavior in the 
sense described in this study certainly must have a widespread represen- 
tation in the brain. It cannot be asserted at the present time which part 
of the system is actually responsible for this clinical picture. The prob- 
ability is that the lesion is usually diffuse and that both parts of the 
system are affected in most cases in varying proportions. Further 
detailed anatomic studies will clarify the subject. 

To recapitulate, the principal interest in the posttraumatic behavior 
disorder in children lies in the fact that although it resembles a psycho- 
yathic personality reaction of psychogenic etiology, it is nevertheless 
definitely of organic origin and is probably caused by a localized lesion 
of the brain. Its particular occurrence in children may be provoked by 
the fact that the lesion ensues at a time when the intellectual faculties 
are in the process of development. It is therefore a neurologic con- 
dition from a physio-anatomic point of view and a psychiatric problem 
from its clinical aspects. One naturally wonders whether many other 
so-called functional neuropsychiatric syndromes may not have a similar 
organic basis. 

The patients with acute posttraumatic psychosis require a great 
amount of attention. Since they react continually to their surroundings, 
they need constant care and supervision. Restraint and sedatives should 
be given as little as possible. The course can be influenced considerably 
if the patient has continuous contact with persons who fulfil his small 
needs and wishes as much as possible. As soon as the first acute excite- 
ment has subsided, reeducation and readaptation are of utmost import- 
ance. In this phase, special attention should be given to special defects. 
I ascribe the good results in my cases of acute disturbances to the great 
amount of psychotherapeutic attention which was given the patients from 
the very beginning of the illness. 
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The cases of chronic behavior disorder offer greater difficulty in 
regard to treatment. The therapeutic handling of patients with dis- 
orders of behavior is as difficult as the training of mentally defective 
persons, the patients in both instances being essentially children with 
crippled minds. Any form of treatment must extend for long periods, 
and in the series reported here this was not possible with the available 
facilities. In this regard, Bond and Partridge *® offered significant 
results in their treatment of postencephalitic behavior disorders. They 
were fortunate in having the opportunity to isolate patients in separate 
wards with special facilities and to treat them with consideration of their 
special problems. This method, although impracticable in most places, 
probably offers the most hopeful prognosis. It is to be hoped that with 
the recognition and understanding of the special nature of this problem, 
similar adequate centers of treatment will develop elsewhere. 


SUMMARY AND CONCLUSIONS 

The cases of 22 children showing mental changes following head 
trauma are reported. The cases are classified and discussed in groups, 
the conditions being designated as posttraumatic acute psychosis, post- 
traumatic chronic behavior disorder, posttraumatic epilepsy with secon- 
dary deterioration, and posttraumatic defect conditions and secondary 
intellectual deterioration, respectively. 

The posttraumatic acute psychosis was. observed in 6 children. The 
onset of this’ -psychosis ‘occurs immediately after the patient recovers 
consciousness, and the symptomatology consists of a demonstration of 
unrestrained instinctual, emotional and motor behavior, associated with 
an affect of fear and anxiety. Complete recovery occurs in a few weeks. 

The posttraumatic chronic behavior disorder was observed in 12 
children and resembled closely the postencephalitic behavior disorder. The 
syndrome is characterized by hyperkinetic, uninhibited, asocial behavior 
with an instinctual coloring. Of the 9 cases in which roentgen examina- 
tion of the skull was made, there were 5 in which fracture occurred 
in the frontal region and 4 in which no evidence of fracture was present. 
Delinquency was present in all cases. The intelligence, as measured by 
the Stanford-Binet test, was within the normal range. The general 
prognosis was poor, and many patients required prolonged treatment 
in state hospitals for patients with mental diseases. 

Posttraumatic epilepsy occurred in 5 children. The observations 
indicate that frequently it leads to behavior disorders and to ultimate 
intellectual and emotional deterioration such as that which occurs in 
other forms of epilepsy. 

Mental deficiency is a rare sequela of head trauma, although a form 
of secondary intellectual deterioration may occur as a result of a lack of 
interest and attention and of easy fatigability. 
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Simple cerebral defect conditions, such as aphasia and intellectual 
loss, may occur in children as a result of head trauma. A study of a 
posttraumatic loss of scholastic accomplishments in a child, aged 10, 
with subsequent relearning, is described. 

The symptomatology of the organic behavior disorder in children js 
discussed, and it is suggested that the disorder may be the result of a 
localized lesion of the prefrontal association area of the brain. 


DISCUSSION 

Dr. LAuRETTA BENDER, New York: I wish to make two comments. One is to 
emphasize the significance of the picture of acute mental disturbance in children 
who have sustained severe head trauma and to emphasize that picture par- 
ticularly, not as specific only for injuries of the head in children, but as a picture 
which is seen in other types of organic diseases of the brain in children. I have 
seen a similar picture in a child who suffered from an encephalopathy due to carbon 
monoxide and who recovered from the acute mental disturbance in a short time. 

Lately I have observed a case of Sydenham’s chorea in which there was a 
behavior problem so severe that the department of pediatrics refused to accept 
the child as a patient. When the patient was admitted to the ward of the psychiatric 
division, fever therapy was instituted; not only did the patient recover from the 
chorea, but the acute disturbances of behavior subsided immediately. 

This symptom is a rather specific picture of the mental disturbance which 
one is likely to see in cases of organic disease of the brain in children, but it is 
merely an acute condition from which recovery is likely to occur without leaving 
any defect. 

My second point concerns the series of cases which Dr. Blau has rejected in his 
analysis of head trauma in children. He has rejected them because they do not 
fall into his careful selection of cases in which the disturbance of behavior is 
immediately attributable to the injury. Patients in that series come under observa- 
tion because of peculiar or unusual behavior when there is not only a proved injury 
to the head but also a history of abnormal behavior before the occurrence of the 
injury. I think that these cases can also teach a great deal, not only in relation 
to the specific cases but probably in relation to all the more chronic disturbances 
which Dr. Blau has described. 

At present I have in the ward a girl, aged 8 years, with marked hyperkinesis, 
a severe behavior disorder, inability to adjust herself at school, inability to con- 
centrate, a tendency to respond immediately to her impulses and a history of 
convulsions. She has sustained a fracture of the skull. Her case seems to be an 
excellent illustration of posttraumatic encephalopathy. However, the child had 
some disturbance of behavior before sustaining the injury to the head, and she 
also had a few convulsions in infancy. 

What I wish to bring out in cases of this type is that although there is dis- 
turbance of behavior before the injury occurs, it appears to be much more severe 
after the injury, and it seems possible that in many cases of injury to the head, 
perhaps in all in which there is a disturbance following such an injury, the lesion 
does not cause a specific symptomatology but reduces the compensatory capacity 
of the integrating organ of the personality so that the child can no longer adjust 
himself to defects in personality or defects in brain function in the way that he 
could have done had he not sustained the trauma. In other words, the trauma 
has some effect in reducing the elasticity of the personality and the child’s 
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adaptability and capacity to compensate for his constitutional pattern of personality, 
and it brings out the specific defect, whether it is a defect of an organic or of a 
constitutional type. 

One frequently sees children of borderline intelligence who are inadequate and 
who do not adjust themselves at school and who have sustained a proved trauma 
to the head, but these children were constitutionally of borderline intelligence before 
sustaining the trauma. One has a feeling that they might have adjusted them- 
selves with a lower level of functioning if the trauma had not reduced the capacity 
to make the most of what functioning capacity they did have and that the restless- 
ness and the general behavior problem are emphasized by the trauma. 

In the case of children, the type of disturbance observed is expressed in terms 
of a behavior problem with hyperkinesis and reduced function of the brain in its 
relation to adaptation to education. Similar pictures occur, however, in adults, 
and in them the constitutional personality reaction is likely to be brought out by 
the trauma. Thus, a person who is more or less extrovert makes a fairly good 
adjustment even if he does not show any great functioning capacity, but after 
sustaining a head trauma he becomes overamiable, almost manic and unable to 
support himself. On the other hand, a person who constitutionally is more or less 
seclusive, self-absorbed and melancholy after a head trauma will actually be 
neurotic and deeply melancholic. 

I wish to emphasize the possibility that severe injuries to the head in children 
and also in adults may produce a reduction in the compensatory function of the 
personality as a whole rather than a specific defect. 

Dr. ABRAHAM Myerson, Boston: I have been interested in head trauma in 
children in relationship to two sets of circumstances: (1) the relationship of 
trauma to feeblemindedness, as shown in the study of patients in the school for 
feebleminded persons at Waltham, Mass., and (2) the relationship of head trauma 
in litigation cases. Nobody can question Dr. Blau’s statement about the significance 
of mental changes following severe injury to the brain immediately or shortly after 
the accident. Anybody who regards the brain as the organ of the mind will 
concede that a severe trauma will produce mental changes. In fact, it is difficult 
to see how it could be otherwise. However, it is surprising to note that there 
are few cases in which any relationship between feeblemindedness and head trauma 
can be established. For example, at the Walter E. Fernald State School and at 
the Wrentham State School there are few patients in whom any such relationship 
can be shown; in fact, there are not more than one-half dozen patients with 
traumatic feeblemindedness at either institution. 

I am definitely of the opinion that the brain of the child reacts fairly well 
against trauma. The occurrence of mental changes in the 22 cases in this series 
can be compared with the fact that in thousands of cases in which trauma is 
experienced no such sequelae result. In other words, this is a highly selected 
series, selected on the basis of the mental changes. It gives little information 
about the general group of cases. Moreover, the statement made that the child 
is free from any bias due to litigation does not take into account the fact that 
frequently the pressure of the family exaggerates the symptoms. I have heard 
children state that they feel well or fairly well, whose mothers immediately said, 
“You have headaches every day, don’t you?” The mothers brought to bear on 
children a pressure which in the long run had some effect, I think, on the children’s 
complaints. Thus I am in sympathy with the general thesis of Dr. Blau that 
severe injuries to the brain do cause mental changes in children, but I think that 
if one compared the total number of cases in which such injury created mental 
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disease or symptoms with the total number of cases in which injury is sustained 
the proportion would be surprisingly small and would substantiate the general 
belief of neurologists that the brain of the child reacts well against injury, 

Furthermore, another phase of the relationship between trauma and mental 
disease must be taken into account. There are many cases in the courts in which 
mental disease is attributed to trauma of an insignificant type from the standpoint 
of acute injury or in which the mental disturbance is said to be a late sequence. 
I believe that the line of cause and effect in these cases is stretched too much to 
be plausible. It seems to me that the fact that a child has sustained an injury at 
5 years does not explain a progressive conduct disorder at the age of 14 or the 
appearance of dementia praecox at that age. That coincidence as a cause is q 
little too naive and primitive for psychiatrists and neurologists testifying in courts, 

Dr. Foster KENNEDY, New York: Before the infective character of poliomye- 
litis was determined the mother invariably brought the paralyzed child to the 
clinic, saying that the nurse had dropped the baby. Trauma is invoked to account 
for subsequent events too often, and I wish to ask that in a discussion of this kind 
as rigid a rule should be followed as that which some members tried to follow 
a few years ago at meetings of this association in appraisal of the effect of injury 
to the head, namely, that at the beginning of the thesis rigid premises of what con- 
stitutes an injury to the head should be laid down. 

Dr. Blau has repeatedly mentioned “head trauma” and “head injury” without 
giving any classification of what is meant by those terms. Some time ago, as | 
have said, I tried to find out what kind of injury to the head could justly be 
regarded as producing concomitant or subsequent injury to the contained brain. 
A blow on the head is a traumatic thing, but it is not necessarily a persistent 
noxious thing, as is observed repeatedly in the case of polo players and _ tootball 
players. They recover alarmingly well and have to be bound down to be pre- 
vented from following their occupation. The production of psychoses following 
injury in soldiers in France during the World War was no greater than that 
which was found in the same number of civilians. If trauma can produce psychotic 
change as frequently as is said, a holocaust of injury or trauma such as involved 
hundreds of thousands of persons during that war should have produced an epidemic 
of psychoses. 

Dr. B. Sacus, New York: Several years ago I said that the brain of a child 
is remarkably tolerant but will not tolerate everything. There is nothing unusual 
in the fact that head trauma is frequently followed by mental changes. The 
remarkable thing, however, I think, as Dr. Kennedy suggested, is that the changes 
undoubtedly occur far less frequently than one would naturally expect. Reference 
lias been made to the mental changes following injuries sustained at birth. I have 
had large experience with that group of cases, and I want to say that it is my 
distinct impression that if there is any one thing remarkable about the injuries 
sustained at birth, it is how rarely they are followed by mental changes. In some 
instances, of course, such injuries are followed by mental retardation; relatively 
frequently they are followed by convulsions, and in connection with the con- 
vulsions there may later be some mental deterioration. The conclusion drawn in 
each case depends, too, on the interpretation that a person makes as to the sequence 
of events. For instance, in the case of a child who shows some mental peculiarity 
at the age of 6 or 7 years and who happened to have had a difficult birth, must 
one relate the mental peculiarity to the injury sustained at birth? I also wish to 
ask how long after an injury the mental symptoms developed in this series of 
cases. Furthermore, it would be illuminating to know how many of the patients 
with injury to the head were operated on and whether mental symptoms developed 
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in many or in a larger proportion of them than of those who were not operated on. 
The study is interesting and important, and I think that much is to be gained 
from a continuation of this sort of work. 

Dr. ABRAM Brau, New York: Dr. Myerson’s statement that according to 
his statistics the occurrence of feeblemindedness following trauma to the head is 
rare is in agreement with my findings. I did not wish to be too definite about 
that because there is more material that I could study. There are many 
mentally defective patients in the hospital, about 1,500 being admitted each year. 
On looking through the records of a number of years I found that there were 
few cases in which mental deficiency could be attributed directly to head trauma. 
In most cases of that type a careful investigation of the history showed that the 
mental deficiency antedated the trauma. 

The point that mental changes following head trauma in children are rela- 
tively infrequent is interesting. It is also of interest that probably only in some 
children, and not in all, who suffer from epidemic encephalitis do similar mental 
changes develop. It appears that a small but specialized group presents a certain 
definite organic mental picture following head trauma and following epidemic 
encephalitis. As to the reason for this, I have thought that it might have some 
relation to a particular localization of the pathologic change in the brain, probably 
in the prefrontal association area. 

In none of my cases was there any question of litigation. The cases were 
chosen carefully from a large group for that reason. I also excluded those in 
which there was a possibility of endogenous psychosis or other psychogenic symp- 
toms. In all the cases reported there was a history of a normal personality before 
the trauma. 

Dr. Kennedy’s question, I think, was answered by the lantern slides, which 
showed some of the evidence of head trauma in the series. As a fact, I used Dr. 
Kennedy’s criteria, recently published in the ArcHives (Kennedy, Foster: Head 
Injuries; Effects and Their Appraisal, NeEuroL. & Psycnrat. 27:811 [April] 
1932) as the standard for cases of trauma to the head in which one can presume 
the existence of organic injury to the brain. The patients had a long continued 
period of unconsciousness, bloody spinal fluid, roentgen evidence of a fractured 
skull or other signs postulated by Dr. Kennedy as necessary before one can con- 
sider the mental changes as related to the trauma. 

In reply to Dr. Sachs’ question regarding the time of onset of the mental 
changes, the history in the cases of chronic change in personality was that the 
change became evident immediately after the patient recovered from the injury. 
The parents usually stated that the child was perfectly normal before he was 
injured in an accident and sustained a head trauma, and that when he came home 
from the hospital he was altogether different from what he had been previously, 
being uncontrollable, disobedient and overactive. 

One patient was operated on because jacksonian convulsions had developed after 
the trauma. At operation nothing was found except cerebral edema. The jack- 
sonian epilepsy continued unchanged. 
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GALVANIC SKIN REFLEX AND DANIELOPOLU TEST 
IN PSYCHONEUROTIC PATIENTS 


THOMAS L. FENTRESS, M.D. 
AND 
ALFRED P. SOLOMON, M.D. 


CHICAGO 


Many workers are engaged in the study of various physiologic reac- 
tions in psychotic patients. Relatively little investigation along these 
lines has been done in psychoneurotic patients. This is particularly 
regrettable as one is frequently confronted clinically with patients whose 
symptoms depend on a mixture of organic and psychogenic factors. 
Furthermore, many physicians without psychiatric orientation are 
inclined to question the reality of symptoms if the etiologic factor can- 
not be found at autopsy. 

Recent studies on the galvanic skin reflex ' led us to the conclusion 
that a decreased electrical resistance of the palm and a decreased abso- 
lute galvanic reaction occur in psychoneurotic patients in whom anxiety 
is clinically the outstanding feature. The value of this concept would 
be greatly enhanced if accurate information were available with regard 
to the physiology of the galvanic skin reflex. It is known that the 
reflex has a close relation to sweating, but unfortunately the innervation 
of the sweat glands is a moot question. From the anatomic point of 
view the sweat glands are supplied by sympathetic fibers which emerge 
from the thoracolumbar region of the spinal cord through the anterior 
roots. Recent work by Kuré? on the spinal parasympathetic system 
suggests that the sweat glands are innervated by parasympathetic fibers 
which arise from cells in the dorsal horns and emerge through the 
posterior roots. These observations have not been confirmed by the 
majority of other neuro-anatomists.? From the pharmacologic stand- 
point, sweating is produced by pilocarpine and inhibited by atropine. 

This, of course, speaks for a parasympathetic innervation of the 
sweat glands. If the sweat glands are supplied by sympathetic nerve 
fibers, it is of interest that epinephrine injected intravenously fails to 
produce sweating. 


1. Solomon, A. P., and Fentress, T. L.: Galvanic Skin Reflex and Blood 
Pressure Reactions in the Psychoneuroses, J. Nerv. & Ment. Dis. 82:163, 1934. 
2. Kuré, Ken: On the Spinal Parasympathetic Fibers in the Dorsal Roots and 
Their Cells of Origin in the Spinal Cord, Quart. J. Exper. Physiol. 20:51, 1930. 
3. Tower, S.: A Search for Trophic Influence of Posterior Spinal Roots on 
Skeletal Muscle with a Note on the Nerve Fibers Found in the Proximal Stumps 
of the Roots After Excision of the Root Ganglia, Brain 54:99, 1931. 
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In an attempt to determine the relationship between the galvanic 
skin reflex and changes in sympathetic and parasympathetic activity, we 
have made observations of the galvanic skin reflex and the Danielopolu 
test.* 


Briefly, this test consists in an intravenous injection of a sufficient amount of 
atropine sulfate, usually from 1/30 to 1/40 grain (0.002 to 0.0016 Gm.), to produce 
paralysis of the vagal fibers carrying inhibitory impulses to the heart. ‘The rate 
of the heart is then taken as an index of sympathetic activity; by subtracting 
the initial rate of the heart while resting a number is obtained to express the 
parasympathetic activity. For example, if a rate of 124 is found after the requisite 
dose of atropine sulfate and if the rate of the heart while resting before the 
injection was 72, the parasympathetic activity would be 52 and the sympathetic 
activity 124. 

There are many theoretical objections to the validity of the Danielo- 
polu test as a measure of sympathetic activity. Perhaps the most serious 
criticism is that it is not possible to ascertain the moment of complete 
vagal paralysis. In accordance with the original procedure of Daniel- 
opolu, when the paralysis is believed to be complete the patient is 
required to rise from the recumbent position. This produces accelera- 
tion of the cardiac rate. On resuming the recumbent position the rate 
will become exactly what it was before within two minutes. However, 
if the vagus is not completely paralyzed the rate will temporarily fall 
slightly lower than it was formerly. In this case, either a further injec- 
tion of atropine sulfate may be given or the difference between the 
rate before standing up and the lowest rate after the recumbent posi- 
tion is resumed may be added to the former rate to determine the 
sympathetic activity. 

The greatest advantage to be derived from employing the Danielo- 
polu test is that studies have been made on the basis of this test, espe- 
cially by French and Latin-American investigators,®> and a_ general 
agreement has been reached with regard to normal values. According 
to Danielopolu, the sympathetic activity normally lies between 116 and 
128 and the vagal activity between 48 and 58. 


TECHNIC 
The subjects were young adult psychoneurotic patients in the neurologic out- 
patient department of St. Luke’s Hospital. We purposely selected patients who 
had symptoms which pointed to autonomic hyperactivity, and consequently patients 
with classic conversion hysteria were not included in the series. Furthermore, we 
carefully excluded patients who showed evidence of organic heart disease, although 


4. Danielopolu, D., and Carniol, A.: L’épreuve de l’atropine et de 1l’ortho- 
statisme dans l’hypertonie et I’hypotonie végétative, Arch. d. mal. du cceur 16:180, 
1923, 

5. Uranga, E. L.: La constitucién neurovegetativa en el pronostico quirurgico- 
estudio con las reacciones de Danielopolu y Pascalis, Med. latina 46:1, 1932. 
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we did not make roentgenograms at 2 meters or electrocardiograms in the cases 
we studied. In each case, the test was performed in the middle of the afternoon 
after the patient had rested on a couch in a quiet room for not less than half an 
hour. The galvanic skin reflex was studied first. A detailed description of this 
technic has appeared in a previous paper. Suffice it to say that we used a constant 
small external potential, zinc electrodes covered with a paste of kaolin and zine 
sulfate and Darrow’s behavior research resistance box. In conjunction with the 
string galvanometer of the Hindle electrocardiographic apparatus, continuous photo- 
graphic records of the skin resistance were obtained. At the end of the galvanic 
test the patient remained on the couch at rest until the pulse rate became constant. 
Then an intravenous injection of 429 grain (0.0005 Gm.) of atropine sulfate was 
given, and the pulse rate at the opposite wrist was recorded at 30 second intervals, 
Almost invariably we observed during the first minute slowing of the pulse which 
rapidly gave place to acceleration. At the end of three or four minutes the new 
pulse rate usually became constant. In the majority of patients this new rate 
was from 20 to 40 beats per minute faster, although a few patients showed per- 
sistent vagotonic slowing. Then a second injection of 1/60 grain (0.001 Gm.) of 
atropine sulfate was given. When the further accelerated rate became constant, 
we determined whether the vagal paralysis was complete by the orthostatic test 
of Danielopolu, which has been described. 


RESULTS 

Table 1 gives the data obtained on thirty-three patients, arranged 
in the order of decreasing conductance. Electrically, conductance is 
the reciprocal of the resistance. The figure for change of conductance ° 
is obtained by the formula: 


1 


~ Resistance—Maximum Reaction—5,000 Resistance—5,000 


106 


This figure for conductance is merely another attempt to find an expres- 
sion which considers the fact that a given electrical reaction at low 
resistance represents a larger reaction than the same response at high 
resistance. There is no correlation between the change of conductance 
and sympathetic or parasympathetic activity. The other columns in the 
table show the data on sex and race, sympathetic activity, vagal activity, 
result of the orthostatic test for complete vagal paralysis, initial resis- 
tance and maximum reaction. A more conventional arrangement in the 
order of decreasing initial resistance fails to reveal any correlation 
between initial resistance and sympathetic or vagal activity. This result 
is a surprise to us because we assumed a priori that the side of the 
autonomic nervous system which has to do with sweating would show 
hyperactivity in the presence of low resistance and vice versa. 

Table 2 shows the data arranged in the order of decreasing sympa- 
thetic activity. There is no correlation between resistance and sympa- 
thetic activity. This table, however, reveals that of thirty-three patients 

6. Darrow, C. W.: The Significance of Skin Resistance in the Light of Its 
Relation to the Amount of Perspiration, J. Gen. Psychol. 11:451, 1934. 


Taste 1—Data on Thirty-Three Psychoneurotic Patients, Arranged in the Order 
of Decreasing Conductance * 


Maximum Reaction 


Sympa- Ortho- Atropine Change of 

thetic Vagal static Sulfate, Initial Ohms Conduc- 
Sex Race Activity Activity Test Gr. Resistance Change tance 
F Ww 162 82 — 6 1/40 21,000 3,600 28.1 
F Ww 126 44 —?2 1/40 21,000 2,200 17.4 
F Ww 122 Ww) 0 1/40 22,000 3,000 16.7 
M Ww 124 46 - 4 1/40 13,500 1,000 15.7 
F N 140 61 — 6 1/40 20,000 2,400 14.8 
F N 150 69 0 1/40 21,000 2,800 13.3 
F Ww 122 44 0 1/40 13,000 600 10.1 
F Ww 142 60 14 1/40 23,000 2,400 8.5 
F Ww 180 86 8 1/40 13,000 400 6.6 
F W 130 50 2 V/40 22,000 1,600 6.5 
F Ww 116 36 8 1/40 50,000 5,600 5.4 
F Ww 32 4s 4 1/40 31,000 3,000 5.0 
F N 108 0 2 1/30 19,000 800 4.3 
F W 150 42 2 1/40 15,000 400 4.0 
F W 152 62 0 1/40 40,000 2,200 3.9 
M Ww 32 42 8 1/40 19,500 800 3.9 
PF N 136 1) 0 1/40 42,000 2,400 3.6 
F Ww 152 50 2 1/40 31,000 1,800 3.3 
M Ww 124 > 0 1/40 25,000 1,000 2.6 
F N 32 66 0 Liso 32,000 800 2.5 
F Ww 100 18 0 V/og 23,000 800 2.5 
F Ww 114 2 4 1/40 38,000 1,400 2.3 
M W 146 62 16 1/40 25,000 800 2.1 
F N 88 7 0 1/30 37,000 1,800 1.9 
F N 128 48 4 1/40 51,000 4,400 1.6 
F N 128 52 6 V/o4 28,000 600 1.4 
F W 146 4 4 1/40 31,000 400 1.2 
M Ww 124 66 0 1/40 19,000 200 1.0 
M W 174 78 2 Lito 70,000 800 0.4 
F W 140 4 6 1/40 50,000 800 0.4 
M w 136 48 4 1/40 30,000 200 0.3 
M Ww 160 62 6 1/40 25,000 400 0.3 
F Ww 150 76 0 1/40 12,000 0 0 


*In this and the following tables the normal activity is: sympathetic, 116 to 128; vagal, 
48 to 58. 
Variable conductance = — — 106 
Resistance w — 5,000 w 


TaBLe 2.—Data on Thirty-Three Psychoneurotic Patients Arranged in the Order 
of Decreasing Sympathetic Activity 


Sympathetic Vagal Initial Sympathetie Vagal Initial 
Activity Activity Resistance Activity Activity Resistance 

180 86 13,000 132 48 31,000 
174 78 70,000 130 50 22,000 
162 82 21,000 130 4? 15,000 
160 6? 25,000 128 52 28,000 
152 62 40,000 128 4s 51,000 
152 50 31,000 126 td 21,000 
150 76 12,000 124 56 25,000 
10 69 21,000 124 66 19,000 
146 62 25,000 124 46 13,000 
146 54 31,000 122 44 13,000 
142 60 122 40 22,000 
140 61 116 36 50,000 
140 52 114 52 38,000 
136 56 108 30 19,000 
136 48 100 18 23,000 
132 66 88 37 37,000 
132 42 
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twenty (61 per cent) had increased, nine (27 per cent) normal and four 
(12 per cent) diminished sympathetic activity. 

Table 3 shows the data arranged in the order of decreasing vagal 
activity. There is no correlation between resistance and vagal activity, 
Twelve of the patients had increased, eleven normal and ten decreased 
vagal activity. Of the twelve patients with increased vagal activity ten 
showed increased sympathetic activity. Of the eleven patients with 
normal vagal activity seven showed increased sympathetic activity, while 
of the ten with decreased vagal activity only two had increased sympa- 
thetic activity. In other words, there is a tendency for hyperactivity on 
the vagal side to be associated with increased sympathetic activity. This 
finding is in accord with the concept of hyperamphotonia. 


TABLE 3.—Data on Thirty-Three Psychoneurotic Patients, Arranged in the Order 
of Decreasing Vagal Activity 


Vagal Sympathetic Initial Vagal Sympathetic Initial 
Activity Activity Resistance Activity Activity Resistance 

86 180 3,000 52 114 38,000 
82 162 21,000 50 152 31,000 
78 174 70,000 w 130 22,000 
76 150 12,000 48 136 30,000 
69 150 21,000 48 32 31,000 
66 132 32,000 48 128 51,000 
66 124 19,000 46 124 13,000 
62 160 25,000 44 126 21,000 
62 152 40,000 44 122 13,000 
62 146 25,000 42 132 19,500 
61 140 20,000 42 130 15,000 
60 142 23,000 40 122 22,000 
56 136 42,000 37 88 37,000 
56 124 25,000 36 116 50,000 
54 146 31,000 30 108 19,000 
52 140 50,000 18 100 23,000 
52 128 28,000 


COMMENT 

The results reported fail to shed any light on the relation between the 
electrical skin resistance and sympathetic or parasympathetic activity. 
However, we are not justified in concluding that the electrical skin 
resistance is not the result of a balance between these antagonistic 
forces. In fact, two distinct types of sweating, one from sympathetic 
and the other from parasympathetic stimulation, have already been sug- 
gested by Miller.’ A more exact knowledge of the physiology of the 
secretion of sweat is needed before a final answer may be expected. 

A most significant finding in this study of psychoneurotic patients 
is the high percentage with increased sympathetic activity as opposed 
to the more even division of the patients into those with increased, 
decreased and normal vagal activity. At first sight this appears to be 
contrary to everyday experience in that parasympathetic symptoms are 

7. Miiller, L. R.: Ueber die Gegensitzlichkeit in der Lebensinnervation, 
Deutsche Ztschr. f. Nervenh. 111:102, 1929. 
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so frequently the most striking features in the clinical pictures pre- 
sented by psychoneurotic patients. This apparent paradox may be 
understood when one remembers that the sympathetic division ordinarily 
discharges as a unit, while parasympathetic responses are usually con- 
fined to one organ. <A useful simile was provided by Cannon ® when 
he stated that the sympathetic discharge was like the loud pedal of the 
pipe organ, while the parasympathetic discharge was like the individual 
notes. Consequently, when the criterion of increased vagal activity is 
the reaction of one organ, the heart, to atropine sulfate, one does not 
expect to find a large number of persons showing increased vagal activ- 
ity but rather a predominance of those showing increased sympathetic 
activity as a result of the “loud pedal’ effect. However, if one were 
to develop an atropine test which could be applied to the organ or func- 
tion which is the site of the principal conversion symptom, one would 
expect to find a predominant increased vagal activity. 


SUMMARY 


In thirty-three psychoneurotic patients no correlation was found 
between the galvanic skin reflex and the sympathetic or parasympathetic 
activity as determined by the Danielopolu tests. Sixty-one per cent of 
the patients showed increased sympathetic activity, while the vagal activ- 
ity was evenly divided between high, low and normal. The high 
percentage showing increased sympathetic activity is believed to be 
explained by the tendency of the sympathetic division to discharge as 
a unit in contrast to the more limited activity of the parasympathetic 
svstem. 


8. Cannon, W. B.: Bodily Changes in Pain, Hunger, Fear and Rage, ed. 2, 
New York, D. Appleton and Company, 1929, p. 28. 
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GRAPHIC CHARTING METHOD FOR USE IN RECORD. 
ING SEIZURES OF PATIENTS WITH 
EPILEPSY 


THEODORA WHEELER, M.D. 


CHICAGO 


Use has been made recently of a calendar chart for recording the 
seizures of individual patients with epilepsy. This chart is of familiar 
graph design, 11 by 17 inches, with 365 finely ruled ordinates, one for 
each day of the year. For ease in reading, heavier lines are used for 
every fifth day throughout each month, while the last day of each 
month is indicated by still heavier demarcation. Abscissas represent 
the time of day; horizontal lines in successive positions reading down- 
ward indicate fifteen minute intervals from 12:01 a. m. to midnight; 
heavier lines are used for intervals of one hour and still heavier lines 
for intervals of six hours. The use of the heaviest lines for 6 a. m., 
noon and 6 p. m. makes it easy to identify the quarter of the day in 
which seizures occur. The twelve monthly division lines intersecting 
with the prominent horizontal lines give to the chart the form of a 
compactly blocked framework of forty-eight rectangles (12 by 4), on 
which it remains possible to indicate the approximate times of con- 
siderable numbers of seizures even after extreme reduction in the total 
size of the chart (1935, fig. 5). 

Figure 1 reproduces in about two-thirds the actual size a portion of 
the charts for a period of twelve hours of each day for one and one-half 
months, on which six seizures are indicated. This sample is taken 
from the chart for E. R., a girl aged 15 years, who in 1931 was a 
patient at the Minnesota Colony for Epileptics at Cambridge. The 
segment of the chart shows that seizures occurred on January 7 at 
10:30 a. m., January 17 at 11:45 a. m., January 27 at 5 a. m., and so 
forth. 

Figure 2 gives the complete record of seizures for 1931 for E. R., 
the patient a portion of whose record appears in figure 1. The finest 
divisions of the chart are omitted, so that the smallest intervals between 
the vertical lines represent five days and those between horizontal lines, 
one hour. When more than one seizure occurs on a single day (“seizure 

Work done in connection with the development of this technic was made pos- 
sible through grants from the Gillender Epilepsy Fund of the Johns Hopkins 
University School of Medicine and the Minnie Frances Kleman Memorial Fund 
at the Rush Medical College of the University of Chicago. 
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succession,” Oppenheim), the dots are joined by a heavy vertical line 
(red is used for emphasis in charting). Three numbers furnish a 
specific count for the incidence of seizures for each month: (1) the 
number of days in the month on which there were seizures, (2) the 
number of days on which there were more than one seizure and (3) 
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Fig. 1.—Section of a chart, showing a record for a twelve hour period for 
one and one-half months; reduced to about two-thirds the actual size. 
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Fig. 2—Year-hour chart, showing plotted seizures of E. R. for 1931; reduced 
to about one-fifth the actual size. 
the total number of seizures during the month. For example, figure 2 
shows the monthly incidence of seizures for E. R. in 1931. The count 
for January is 7-0-7. There then follows a varied monthly count, with 
a minimum of 4-0-4 in July and a maximum of 10-4-15 in December. 
The total count for the seizures for the year is obtained in a fashion 
similar to that for the month; for example, the number in fraction- 
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integer form, 95/19-120, at the lower right corner of figure 2 repre. 
sents the sum of all the monthly enumerations and is E. R.’s seizure 
count for 1931. 

As is shown in figure 2, the complete chart pattern has three sup- 
plementary diagrams, 4, B and C. A consists of a series of rectangular 
spaces above the record for each month. In the accompanying illus- 
tration these spaces contain the monthly counts, although often the 
counts are inserted entirely above or below the chart and 4 is reserved 
for marking dates of absences from the institution or for notes on 
therapy. The two correlated subdivisions of the chart, 1. e., B, and B,, 
below the main calender are devised for chronological and quantitative 
analyses of the data. For doing this, under the ordinate for each day 
on which seizures occurred, the sets of short vertical lines are drawn, 
one below the other. The lower of the two sets of lines (B,) is placed 
at the very bottom of the chart. The lines thus form a striped, 
spectrum-like band, which represents the chronological sequence for 
the year of the days on which seizures occurred. The second series of 
projected lines, which is placed above the first set, shows by the dif- 
ferent heights of the lines the number of seizures on each day that 
they occurred.!. The third marginal diagram, C, adjoins the right side 
of the chart. It is an upright, narrow rectangular grill on which, 
laterally, there are projected the number of seizures occurring at each 
hour of the day during the year. It can be seen from figure 2 that 
for E. R. in 1931 seizures occurred most frequently between 9 a. m. 
and noon; this is graphically projected in C by means of bars or 
dots at these hours. The summaries of the number of seizures for 
each quarter-day division are placed on the right side, and in this 
instance 18, 43, 32 and 27 show that E. R. had more seizures between 
6 a. m. and noon than during the other quarters of the day. 

Useful supplements to the vear chart are two styles of report 
cards (8 by 5 inches), one for one month and the other for three 
months, on which patients may keep their own records of seizures. 
igure 3 shows the record for the seizures of E. R. for December 
1931, with its enumeration 10-4-15. Figure 4 gives the record of 
seizures and counts for October, November and December 1934 of 
L. L., a man who was a patient at the Southern Wisconsin Colony and 
Training School at Union Grove, Wis. 

1. In the second set of projected lines (Bz), the subdivisions of which start 
immediately above the base of diagram B, the lines show individually by their rela- 
tive heights the number of seizures up to ten for each day on which they occurred. 
Should there be more than ten seizures per day, an adequate condensing ratio, 
for instance 2:1 or 5:1, is adopted. The heights are shown accordingly, and the 
ratio is indicated in the margin. 
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Fig. 3—Monthly recording slip for the use of patients. 
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Fig. 4—Three month recording slip. 
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During the past two years at the epilepsy clinic of the Rush Medj- 
cal College, these forms have been used to advantage. Satisfactory 
cooperation is being obtained with an interesting group of patients, so 
that standardized and easily read records of seizures are resulting. An 
unexpected help associated with this type of reporting is that it gives 
practical hints concerning how much mental capacity and intelligent 
interest the patient can muster in cooperating with the physician. This 
form of chart reporting, together with the following five year summariz- 
ing arrangement, has been used with both dispensary and private 
patients. When the patient is incapable, some more responsible mem- 
ber of the household is given instructions for the recording of seizures. 


NAME L.L. 
37 yrs,| asyrs.| sovrs| 190 '935 
JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMAMUdASOND JFEMAMUdABOND 
2 
23 
—3-9- J, 
ABSENCE: |ABSENCE: 0 ABSENCE: 0 ABSENCE: 0 


Fig. 5—Summary card showing the record for seizures for five years; reduced 
to about five-eighths the actual size. 


In order to present effectively the incidence of seizures for patients 
jor an extended time, a five year summary card (8 by 5 inches) has 
been arranged (fig. 5). This card has five small chart outlines at 
the top. By stippling the times of seizures in their approximate posi- 
tions on the five “tabloid” charts, one obtains a condensed representation 
of a patient’s course of seizures for five vears. Each of the five small 
chart patterns surmounts a column of horizontal spaces with indentations 
which slant obliquely downward from left to right for two line monthly 
entries of such items as seizure counts, absence from the institution, 
weight and dates of menstruation. 
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The various adaptations of this plan are furnishing practical help in 
individualizing and defining the course of seizures for an increasing 
number of patients. In addition, the cards and charts afford definite 
assistance in holding the attention of the patients for such prolonged 
efforts as are only too frequently needed in the treatment of this dis- 
tressing manifestation. 

It is hoped that this charting and five year summary indexing system 
may provide part of a serviceable statistical approach to the many under- 
lying physiologic problems associated with convulsive and other paroxys- 


mal conditions. 


0 
n 
t 
4 
3 
4 
| | 


EFFECT OF INCREASED OXYGEN PRESSURE ON 
THE SEIZURES OF EPILEPSY 


WILLIAM G. LENNOX, M.D. 


AND 
ALBERT R. BEHNKE Jr, M.D. 
Member, U. S. N. M. C. 
BOSTON 


In most patients having very frequent attacks of petit mal, seizures 
can be regularly induced by having the patients breathe air which is 
deficient in oxygen. This fact has been demonstrated by one of us 
(W.G.L.),' who has encountered thirteen patients in whom petit mal 
could be consistently induced by anoxemia. An attack of petit mal 
would occur when the oxygen content of the respired air had fallen 
to from 8 to 12 per cent, whereas consciousness in normal persons is 
not lost until the oxygen content is reduced to about 7 per cent. Because 
a low oxygen tension precipitates seizures in these patients, it seems to 
be a fair inference that a high oxygen.tension would prevent seizures. 

However, oxygen under high pressure is a convulsant. This obser- 
vation, made by Bert? in 1878, has been abundantly confirmed by later 
workers. The most detailed and recent experiments are those of Shil- 
ling and Adams.* They found that rats confined to an oxygen-filled 
chamber for a period of two hours will have convulsions in the follow- 
ing proportion: none at a pressure of less than 3 atmospheres, one-half 
at 4 atmospheres, and all at 44% atmospheres. 

3ecause of this apparently conflicting evidence (that both low and 
high oxygen pressures act as a convulsant), it seemed important to 


Dr. C. W. Shilling collaborated in a portion of the research. 

The research was aided by the Harvard University Epilepsy Commission and 
the Miriam Smith Rand Fund. 

From the Department of Neurology, Harvard University Medical School; 
the Neurological Unit, Boston City Hospital, and the Department of Physiology, 
Harvard School of Public Health. This paper is no. XVI in a series entitled 
“Studies in Epilepsy.” 

1. Lennox, W. G., and Cobb, S.: Epilepsy from the Standpoint of Physiology 
and Treatment, Baltimore, Williams & Wilkins Company, 1928, p. 157. Lennox, 
W. G.: Certain Chemical and Physiological Conditions Which May Influence 
Seizures, Epilepsy and the Convulsive State, A. Research. Nerv. & Ment. Dis., 
Proc. 7:475, 1931. 

2. Bert, Paul: La pression barométrique, Paris, G. Masson, 1878. 

3. Shilling, C. W., and Adams, B. H.: Convulsive Seizures Caused by Breath- 
ing Oxygen at High Pressures, U. S. Nav. M. Bull. 31:112 (April) 1933. 
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determine whether subjecting patients with epilepsy to a high oxygen 
tension would cause an increase or a decrease in their seizures. Such 
observations have never been reported. 


The three patients used for this experiment were young women who were 
having numerous petit mal attacks daily and with whom experience over a period 
of years had demonstrated that seizures invariably followed either the breathing 
of a low oxygen mixture or hyperpnea. On five occasions, one or more of the 
patients and the authors spent from three and one-half to five hours in a com- 
pression chamber (in the School of Public Health) under pressure up to 45 
pounds (20.4 Kg.) by the gage; i.e., an absolute pressure of 4 atmospheres. Aside 
from the effect on seizures, we observed that, while under pressure, patients experi- 
enced about the same degree of mild intoxication as the observer. The only sug- 
gestive neurologic symptom was paresthesia in the distribution of an ulnar nerve 
in one patient. 


Effect on Spontaneous Seizures—Patients kept account of the number of 
attacks of petit mal experienced for each hour of the day between 7 a.m. and 
9 p.m. The number of attacks which occurred in the chamber, not counting those 
induced by hyperpnea, was compared with the number which occurred outside the 
chamber on the day of the experiment and on days when the chamber was not 
entered. 

The total results for the three patients are shown in the accompanying 
tabulation : 

Attacks of Attacks of Petit 


Hours Petit Mal Mal per Hour 
Gut of chamber SQMEC GAY... 115.6 145 1.25 


On days on which experiments were not carried out and which may be con- 
sidered representative of the normal record of these patients, they had seizures 
at the average rate of 1.43 per hour; in the chamber, the rate was 0.78 per hour. 

The excitement and discomfort of the experience might be expected to cause 
some increase in the number of seizures, but during the period of increased pres- 
sure spontaneous attacks were only 55 per cent as frequent as usual. There 
seemed, therefore, to be some advantage for the experience in the pressure 
chamber. 


Effect on Induced Seisures—Some years ago, Foerster + and Rosett 5 demon- 
strated that hyperpnea would occasionally precipitate a patient’s usual convulsion. 
Each of our three patients had carried out the procedure dozens of times, always 
with precipitation of a characteristic attack after only a minute or two of hyperpnea. 
We therefore made a series of observations to determine the effect of varying 
pressures of oxygen on the length of time required to induce a seizure by this 
means. These observations are of more significance than those dealing with spon- 
taneous seizures because during the period of the test patients, while breathing 


4. Foerster, O.: Hyperventilationsepilepsie, Deutsche Ztschr. f. Nervenh. 83: 
347, 1924-1925, 


5. Rosett, J.: The Experimental Production of Rigidity of Abnormal Involun- 
tary Movements and of Abnormal States of Consciousness in Man, Brain 47:293 
(Aug.) 1924. 
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oxygen, were under an oxygen pressure nearly five times greater than the pressure 
while breathing air. Pressures of oxygen between zero and 3,000 mm. of mer- 
cury were obtainable. 

For all the tests, patients were attached to a Collins basal metabolism machine. 
Expired carbon dioxide was absorbed by soda lime. The apparatus was washeq 
out and then filled with oxygen. Before hyperpnea was started, the lungs and air 
spaces were washed out’ by means of three breaths taken from the apparatus and 
expelled into the chamber. The estimated pressures are somewhat higher than 
the actual ones because the washing out of the apparatus probably was not com- 
plete, and because some nitrogen held in the body tissues was exhaled into the 
spirometer and rebreathed. In all, twenty-eight hyperpnea experiments were 
made. The volume of air respired was calculated from the excursions of the 
bell of the apparatus. 

In each of the patients, as the pressure of oxygen was increased precipitation 
of a seizure by overventilation progressively required more time. The results 
were complicated by the fact that the previous state of oxygen pressure seemed 
to exercise some influence. With a patient at a certain pressure, a greater volume 
of hyperpnea was necessary to induce a seizure when the patient was “coming 
down” from a higher pressure than when she was “going up.” The most con- 
sistent results were obtained for patient D. T. whose seizures, as previous exami- 
nations had shown, were the most sensitive of those of the three to acid-base 
changes. Her response to hyperpnea at various pressures of oxygen (excluding 
tests made while she was “coming down” from a higher pressure) is shown in 
chart 1. Seizure followed pulmonary ventilation with the following gases and 
volumes of gas respired: 


Liters 
Room air at atmospheric pressure. 35 
Oxygen at absolute pressure of 2 atmospheres Sh i ; 113 
Oxygen at absolute pressure of 3 atmospheres. ie . 157 
Oxygen at absolute pressure of 4 atmospheres....... er ‘ eee 176 


In this patient, therefore, when the pressure of oxygen was increased twenty times 
above normal conditions five times more overventilation was required to produce 
a seizure. 

The question immediately arises whether the antiseizure effect of the 
high pressure of oxygen is due, not to the oxygen per se, but to the 
acidosis which results from the fact that, because tissue wants are sup- 
plied by dissolved oxygen, the hemoglobin of the blood is not reduced. 
Such an acid effect would tend to counterbalance the alkalosis caused by 
the blowing off of carbon dioxide from the blood in hyperpnea. Behnke ° 
and his associates have made exhaustive observations of the chemical 
changes in the blood which result from the exposure of the body to these 
high pressures. Theoretically, breathing oxygen at an absolute pressure 


6. Behnke, A. R.; Shaw, L. A.; Shilling, C. W.; Thomson, R. M., and Messer, 
A. C.: Studies of the Effect of High Oxygen Pressure: I. Effect on the Carbon 
Dioxide and Oxygen Content, the Acidity and the Carbon Dioxide Combining 
Power of the Blood, Am. J. Physiol. 107:13 (Jan.) 1934. 
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of 4 atmospheres should alter the py of the blood to the acid side by 
0.084. Actually, in animal experiments, they found the fy of arterial 
blood changed from 7.35 to 7.37, and that of venous blood from 7.33 
to 7.30. These equivocal alterations could not be responsible for the 
pronounced differences in seizures which we observed. 

Behnke also found that at this pressure the oxygen dissolved in the 
blood was 7.6 cc. per hundred cubic centimeters. In the higher pressures 
of our experiments, the dissolved oxygen was sufficient to supply the 
oxygen needs of the body for nearly two minutes. Under these con- 


At ATMOSPHERIC IN COMPRESSION CHAMBER 
PRESSURE 


175. 


8 


2 


Litres of Respired Air. 


w 


254 


500 1000 2000 2500 3000 
Pressure of O. in mm. of Mercury. 


Chart 1 (patient D. T.)—Amount of overventilation required to produce an 
attack of petit mal at various pressures of oxygen. The ordinates represent the 
volumes of respired air in liters as measured by the excursions of the bell of 
the metabolism machine; the abscissas, the approximate pressures of oxygen in 
millimeters of mercury. The three columns on the left are for tests done outside 
the chamber with the patient breathing (from left to right) nitrogen, room air 
and oxygen. The three right-hand columns are for tests in the pressure chamber 
at absolute pressures, respectively, of 2, 3 and 4 atmospheres (15, 30 and 45 pounds 
[6.8, 13.6 and 20.4 Kg.] of gage pressure), and with the patient breathing oxygen. 


ditions, with patients under increased pressure, seizures should be more 
difficult to produce even if oxygen were denied them. 


In order to prove this point we had patients, while in the compression chamber, 
overventilate in an atmosphere of nitrogen. The apparatus and the lungs of the 
patient were first washed out with nitrogen, as in the case of oxygen. With nitro- 
gen, as with oxygen, it required a longer time to produce seizures when the 
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pressure in the chamber was high. In the case of patient C. B., respiration of the 
following volumes of nitrogen was required to produce a seizure: 


Liters 
At MtMOSPHETIC 8 
At absolute pressure Of S 38 


At absolute pressure Of 4 


In testing aviators, Schneider‘ observed that candidates would lose 
consciousness after an average period of eighty-two seconds of breath- 
ing nitrogen from a spirometer. Our subjects performed hyperpnea 
in a closed system, so the results are not strictly comparable with 
Schneider’s. Patient C. B., at an absolute pressure of 60 pounds 
(27.2 Kg.), breathed nitrogen and was still conscious after five minutes, 
We believe the explanation for this delay of seizures lies in the fact, 
already mentioned, that patients under increased pressure of air had 
absorbed an unusual amount of oxygen in the blood and this had to 
be consumed before a real anoxemia existed. 

These observations demonstrate that when the pressure of oxygen 
in the lungs and tissues is greatly increased patients have fewer attacks 
of petit mal, both spontaneous and induced. We believe that con- 
vulsions and petit mal do not differ in their response to oxygen except 
in degree, the threshold to the action of oxygen being much lower in 
the case of petit mal. Presumably, if patients had breathed oxygen 
under much higher pressure or for a much longer period seizures would 
have been increased. Determination of the point at which oxygen 
ceases to be an anticonvulsant and becomes a convulsant would be of 
interest. The breathing of oxygen at a pressure of 3 atmospheres for 
thirty minutes is usually considered safe. A healthy subject who volun- 
teered to breathe oxygen for forty-five minutes under an absolute pres- 
sure of 4+ atmospheres had a generalized convulsion.* 

These observations are of great theoretical but doubtful therapeutic 
importance. Subcutaneous or intravenous injection of oxygen, as done 
respectively by Notkin, Greeff, Pike and Killian ®* and Murphey,’ has 
no effect on the oxygen content of arterial blood. Having patients 
breathe pure oxygen for prolonged periods would cause damage of the 

7. Schneider, E. C.: A Comparison of Three Types of Anoxemia, Mil. 
Surgeon 54:328 (March) 1924. 

8. Behnke, A. R.; Johnson, F. S.; Poppen, J. R., and Motley, E. P.: The 
Effect of Oxygen on Man at Pressures from One to Four Atmospheres, Am. J. 
Physiol. 110:565 (Jan.) 1935. 

9. Notkin, J.; Greeff, J. G. W.; Pike, F. H., and Killian, J. A.: Changes in 
the Clinical Signs and Laboratory Findings in Various Types of Psychoses Under 
the Influence of Subcutaneous Administration of Oxygen, Am. J. Psychiat. 12: 
1271 (May) 1933. 

10. Murphey, P.: Oxygen Therapy in Epilepsy, South. M. J. 28:647 (July) 
1930. 
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lungs. Furthermore, the degree of the increase in the pressure of oxygen 
is probably insufficient to produce beneficial therapeutic results in 
patients who do not have a seizure threshold sensitive to oxygen. Fog 
and Schmidt 74 found 18 per cent of patients had convulsions with 
ordinary overventilation, against 13 per cent with breathing oxygen. 
Residence in a compression chamber might be a practical measure, at 
least for an emergency situation, but the tension of oxygen at an absolute 
pressure of 4 atmospheres would not be any greater than is obtainable 
by means of an oxygen tent or a basal metabolism machine at atmos- 
pheric pressure. Increase of oxygen tension might be combined with 
other measures which also tend to inhibit seizures, such as inhalation of 


Litres of Respired Air. 
$ $ $ 3 8 


| 3 4 
Atmospheres of Absolute Pressure. 


Chart 2—Amount of breathing of nitrogen required to produce petit mal at 
various atmospheric pressures. The ordinates represent the volumes of nitrogen 
in liters respired as measured by the excursions of the bell. The abscissas repre- 
sent various pressures, namely, from left to right: atmospheric pressure and pres- 
sures in the pressure chamber of 30 and of 45 pounds by the gage. 


an increased concentration of carbon dioxide or the induction of ketosis. 
The experience in the pressure chamber would have been more striking 
if residence had been maintained for days instead of hours. Probably, 
however, oxygen or compressed air therapy, used alone, is not as 
effective as ketosis. Previous experience had shown that each of the 
three patients was seizure-free while in a state of acidosis. 


ll. Fog, J., and Schmidt, M.: Hyperventilation Experiments During CO: 
and Oz: Inhalation in Patients with Convulsions, J. Neurol. & Psychopath. 12: 
14 (July) 1931. 
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SUMMARY AND CONCLUSION 

Experiments were conducted in a compression chamber on three 
patients having many petit mal seizures daily. 

Residence in the chamber under an absolute pressure as high as 60 
pounds was attended by a decrease in the number of spontaneous 
seizures. 

The amount of overbreathing required to produce a seizure was 
determined for various pressures of oyxgen from zero to 3,000 mm. 
of mercury. The amount of overventilation required to induce a seizure 
increased as the pressure of oxygen increased. In one patient, when 
oxygen pressure was increased twenty-fold, the lung ventilation required 
to produce a seizure increased five-fold. 

Decreased oxygen tension tends to precipitate and increased oxygen 
tension tends to prevent petit mal seizures. 


EFFECT OF EXPERIMENTAL TEMPORARY 
VASCULAR OCCLUSION ON THE 
SPINAL CORD 


I. CORRELATION BETWEEN STRUCTURAL AND FUNCTIONAL 
CHANGES 


LOUIS L. TUREEN, M.D 


ST. LOUIS 


In a recent publication Cowdry * indicated the problems confronting 
the cytologist and the neuropathologist in their study of the nervous 
system. The possibility of analyzing the functions of the nerve cell 
in correlation with its histologic structure and chemical activity during 
pathologic states promises an advance toward the understanding of its 
normal physiologic and metabolic activities. Numerous observations 
have been made, in the study both of experimental and of pathologic 
material, on the influences of noxious agents on nerve cells, but too 
frequently they have been based on dead or dying tissues. For the 
problem under consideration it seemed more pertinent to investigate 
the reactions of injured nerve cells during their response to and recov- 
ery from injury. 

In the experiments conducted in this study it was desired to 
produce a disturbance in the nutrition of the nerve cells which could 
be controlled both in degree and in duration. A comparative study 
of the histologic appearance of the cells with their physiologic 
activity at varying periods after the production of the lesion was 
to follow. In addition, microchemical examinations of the nerve cells 
for combined iron, thymonucleic acid and the nature of the ash after 
micro-incineration are in progress and are to be subjects of subsequent 
reports. 

The problem of vascular spasm in the central nervous system is 
particularly applicable to this problem. Although the debate is not yet 
ended, the proponents of the thought that temporary vascular spasm 
is productive of neurologic symptoms are establishing their claims by 

Aided by a grant made by the Rockefeller Foundation to Washington Univer- 
sity for research in science. 

Read by title at the Sixty-First Annual Meeting of the American Neurological 
Association, Montreal, Canada, June 5, 1935. 

From the Anatomical Laboratory and the Department of Medicine, Division 
of Neuropsychiatry, Washington University School of Medicine. 

1. Cowdry, E. V.: Neurocytology, in The Problem of Mental Disorder, 
New York, McGraw-Hill Book Company, 1934, chap. 4, p. 146. 
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physiologic and anatomic demonstrations. Penfield ° demonstrated the 
existence of nerve fibers in the cerebral vasculature, while Cobb and 
others * showed that cerebral vasomotor responses are identical with 
vasomotor responses present in other parts of the body. Whether or 
not cerebral vascular spasm can produce symptoms, both transient and 
permanent, depends on the susceptibility of nerve cells to anoxemia. 
Gomez and Pike * stated that the order of sensitiveness of nerve cells 
to anemia is as follows: the small pyramidal cells, the Purkinje cells, 
the cells of the medulla and the cells of the cervical portion of the 
spinal cord, while the cells of the spinal ganglia are most resistant of 
all. Cannon and Burket® indicated that the cells of the myenteric 
plexus are also very resistant and are capable of withstanding anemia 
for from one and a half to three hours. If it were possible to subject 
a portion of the central nervous system to sublethal periods of 
ischemia, one could perhaps reproduce the physiologic and _ histologic 
conditions which result from temporary vascular spasm of the central 
nervous system. 

Numerous studies of the influence of anemia on the spinal cord 
and brain have been made, the most recent being those of Gildea and 
Cobb ® (1930) on cerebral anemia. Extensive reviews of the literature 
on cerebral anemia have been furnished by Hill,’ Stewart and his 
co-workers,* Wilkins ° and Gildea and Cobb. De Buck and de Moor 
completely reviewed the experiments on anemia of the spinal cord. 
Repeated reference was made in the more recent papers to the neces- 


2. Penfield, W.: Intracerebral Vascular Nerves, Arch. Neurol. & Psychiat. 
27:30 (Jan.) 1932. 

3. Cobb, S., and Finesinger, J. E.: The Vagal Pathway of the Vasodilator 
Impulses, Arch. Neurol. & Psychiat. 28:1243 (Dec.) 1932. Chorobski, J., and 
Penfield, W.: Cerebral Vasodilator Nerves and Their Pathway from the Medulla 
Oblongata, ibid. 28:1257 (Dec.) 1932. 

4. Gomez, L., and Pike, F. H.: The Histologic Changes in Nerve Cells Due 
to Total Temporary Anemia of the Central Nervous System, J. Exper. Med. 
11:257, 1909. 

5. Cannon, W. B., and Burket, I. R.: The Endurance of Anemia by Cells of 
the Myenteric Plexus, Am. J. Physiol. 32:347, 1913. 

6. Gildea, E. F., and Cobb, S.: The Effect of Anemia on the Cerebral Cortex 
_of the Cat, Arch. Neurol. & Psychiat. 23:876 (May) 1930. 

7. Hill, L.: On Cerebral Anemia and the Effects Which Follow Ligation of 
the Cerebral Arteries, Phil. Tr. Roy. Soc., s.B 193:69, 1900. 

8. Stewart, G. N.; Guthrie, C. C.; Burnes, R. L., and Pike, F. H.: Studies 
on Resuscitation, J. Exper. Med. 8:289, 1906; 10:490, 1908. 

9. Wilkins, C. S.: Cardiovascular Changes During Cerebral Anemia, Am. J. 
Physiol. 60:1, 1922. 

10. de Buck, D., and de Moor, L.: Lésions des cellules nerveuses sous 1’influ- 
ence de l’anémie aigtie, Névraxe 2:2, 1901. 
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sity for producing complete vascular ligation. Certainly most of the 
experiments can be criticized on the score that insufficient attention 
was paid to the presence of collateral channels which might modify 
the experimental conditions. Hill stated that even minute quantities 
of blood served to maintain life in nerve cells. Gildea and Cobb cited 
numerous observations which indicate that rich anastomotic collaterals 
make it difficult to secure complete cerebral anemia. Rothmann "! 
proved to his satisfaction that ligation of the abdominal aorta below 
the superior mesenteric artery did not totally eliminate the circulation 
established by the intercostal arteries through the anterior spinal 
arteries. Consequently, it seems that the duration of vascular occlu- 
sion required to produce permanent damage to the nerve cells has been 
overestimated. In estimating that complete cerebral anemia for ten 
minutes resulted in permanent impairment of the cortical cells, Gildea 
and Cobb stated that this time was probably exaggerated because it 
was improbable that they produced a complete vascular occlusion in 
any of their experiments. 

Anemia of the spinal cord has been produced after the methods of 
Stenson '? and Swammerdam '* by ligating the aorta and compressing 
it against the vertebral column, usually at the level of the fourth lumbar 
vertebra. Modifications of these experiments were adopted, and vari- 
ous levels of the aorta were selected for occlusion. The level of the 
renal artery was a favorite site, while Rothmann selected a point above 
the origin of the superior mesenteric artery. He found ligation at this 
level to be incompatible with long survival of the animal, because of 
visceral injury produced by the anemia. 

De Buck and de Moor carefully reviewed all studies on anemia 
of the spinal cord up to 1900 and reported their own experiments. 
Ehrlich and Brieger,'* Singer,'® Spronck,'* Wiener and 


11. Rothmann, cited by de Buck and de Moor.!° 

12. Stenson, cited by de Buck and de Moor.!° 

13. Swammerdam, cited by de Buck and de Moor.!° 

14. Ehrlich and Brieger: Ueber die Ausschaltung des Lendenmarkgrau, Ztschr. 
f. klin. Med. (supp.) 7:155, 1884. 

15. Singer, J.: Ueber der Verdinderung des Riickenmarks nach zeitlicher 
Verschliessung der Bauchaorta, Sitzungsb. d. k. Akad. d. Wissensch. 96:136, 1887. 

16. Spronck, C. H. H.: Contribution a l'étude expérimentale des lésions de la 
moelle épiniére determinées par l’anémie passagére de cet organe, Arch. de physiol. 
norm. et path. 1:1, 1888. 

17. Wiener and Miinzer: Beitrage zur Anatomie und Physiologie des Central- 
hervensystems: I. Ueber die Ausschaltung des Lendenmarkgrau, Arch. f. exper. 
Path. u. Pharmakol. 35:113, 1895. 


d 
h 
| 
4 
4 
| a 
| 


792 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Herter,'* Sarbo,’® Jatta*’ and Rhegetta *! experimented with rabbits, 
while Rothmann used dogs. These investigators ligated the abdominal 
aorta for an hour and described the first lesion as appearing from three 
to twenty-four hours after the removal of the ligature. De Buck and 
de Moor, in summing up all the evidence, concluded that a period of 
irom one and a half to two hours must elapse after the reestablishment 
of circulation before any evidences of ischemic effect appear. Chroma- 
tolysis, the formation of reticulum and the loss of staining qualities 
characterized the degenerative changes. Areas of cellular atrophy in which 
staining became intense, vacuolation, nuclear disintegration and dendritic 
fragmentation appeared at various stages. Marinesco ** described swell- 
ing of the cells at an early stage, but others denied the existence of 
such a change. Eccentricity of the nucleus was uncommon, while neuro- 
uophagia appeared in a number of experiments. Death of the cells 
was apparent between the second and the fourth day, and all nerve 
cells had disappeared after the sixth day. Practically all investigators 
stated that paraplegia of the posterior extremities was temporary unless 
aortic ligation was of longer duration than forty-five minutes. 

Only passing reference was made to interstitial reactions. Herter 
described myelitis which appeared thirty days after ischemia, while 
gliosis and capillary reaction were present in thirty-nine days. Wiener 
and Miunzer referred to a capillary network which was present in forty- 
eight hours and to capillary and glial proliferation in from ten to 
fourteen days. Rothmann noted capillary dilatation on the fifth day. 
Rhegetta observed proliferation of vessels in thirty hours, while de Buck 
and de Moor described the survival and proliferation of interstitial cells 
in forty hours. 

Ligation of the abdominal aorta for shorter periods than an hour 
was performed by Spronck, Jatta, Rhegetta, Juliusberger,** Ballet and 
Dutil ** and de Buck and de Moor. Spronck stated that some cells 
disappeared, while others remained normal after thirty minutes of 
ischemia. Juliusberger, using fifteen or sixteen minutes of ligation, 
described peripheral chromatolysis. Jatta found little difference between 

18. Herter, C. A.: A Study of Experimental Myelitis, J. Nerv. & Ment. Dis. 
16:197, 1889. 

19. Sarbo, A.: Ueber die Rutckenmarksveranderungen nach  zeitweiliger 
Verschliessung der Bauchaorta, Neurol. Centralbl. 14:664, 1895. 

20. Jatta, cited by de Buck and de Moor.!° 

21. Rhegetta, cited by de Buck and de Moor.!° 

22. Marinesco, M. G.: Des lésions primitives et des lésions secondaires de la 
cellule nerveuse, Compt. rend. Soc. de biol. 48:106, 1896; Lésions de la moelle 
épiniére consécutives a la ligature de l’aorte abdominale, ibid. 48:230, 1896. 

23. Juliusberger, O.: Bemerkungen zur Pathologie der Ganglienzelle, Neurol. 
Centralbl. 15:386, 1896. 

24. Ballet and Dutil, cited by de Buck and de Moor.1° 
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the effects of one-half hour and those of one hour of ligation, while 
Rhegetta stated that the cellular changes after one-half hour of anemia 
first appeared in thirty-six hours but that twenty-four hours later the 
cells had returned to normal. De Buck and de Moor concluded that 
the hour limit placed by many authors as the minimum necessary to 
produce ischemic necrosis was too high. They estimated that thirty 
minutes of ischemia would produce total destruction of cells of the 
gray matter. 

Gildea and Cobb described cerebral lesions after temporary vascular 
occlusion consisting of focal areas of necrosis with loss of cells. In 
adjacent areas, degenerative cellular changes were found to consist 
most characteristically of shrinking with intense staining qualities and 
the obscuration of the irregular nucleus. Many cells, especially in the 
earliest stages, acquired spikelike processes. Swollen cells were infre- 
quent, and when they were noted they appeared usually after the forty- 
eighth hour. Satellitosis and neuronophagia were present, but not 
frequent. Increase in the number of capillaries or glia in the sections 
was rare. The cellular changes were characteristic of Spielmeyer’s 
ischemic degeneration. 

In the following series of experiments it was planned to produce sub- 
lethal ischemic lesions in the lumbosacral segments of the spinal cord by 
temporary aortic compression. An attempt was made to control the 
experiments in regard to the degree and duration of the anemia and to 
compare the degree of functional disturbances in the posterior extremity 
with the character of the lesion in the spinal cord at any given time after 
the onset of the vascular disturbance. 


METHOD 


In order to determine the optimum level of aortic occlusion necessary to 
secure ischemia of the lumbar and sacral segments of the spinal cord, various 
levels of the aorta in etherized adult cats were clamped by rubber-sheathed hemo- 
stats. This was followed by the intravenous injection of neutral red in 4 per cent 
aqueous solution (2 cc.). The animals were killed by bleeding thirty minutes 
later, and the spinal cord was examined for the extent of intravital staining by 
the dye. Since staining indicated an intact circulation, it was possible to ascertain 
the level to which ischemia extended. Occlusion of the abdominal aorta at the 
level of the left renal artery did not result in ischemia of the spinal cord at any 
level, but clamping the thoracic aorta below the arch led to a successful total 
interference with the circulation of the spinal cord below the thoracic segments. 
The cervical segments and the upper thoracic segments of the spinal cord were 
well stained with the dye, which pointed to an intact circulation in these regions. 
Accordingly, the thoracic aorta was selected as the site of occlusion, permitting a 
study of the changes which occurred in the ischemic portion of the spinal cord, 


which could be compared with the cervical segments of the same animals, as 
controls. 
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Anesthesia by tracheal insufflation and artificial respiration under positive 
intrapulmonic pressure made it possible to open the chest to appiy the clamp, 
This was done between the fourth and the eighth intercostal space near the costo- 
vertebral junction, which afforded an easy approach to the aorta. The clamp was 
applied for variable periods, ranging from seven to ninety minutes. A total of 
forty-four cats were subjected to this procedure. A summary of the experimental 
conditions and results in each animal are presented in the table. 

Fifteen minutes of aortic occlusion was selected as the optimum period for the 
purposes of this experiment. Longer periods were unsatisfactory because the 
ischemic injury to the abdominal viscera made it impossible to keep the cats alive 
for any considerable period. The animals that were subjected to longer periods of 
aortic occlusion were extremely toxic and never regained the use of their posterior 
extremities. Periods of occlusion of less than fifteen minutes were not regarded as 
satisfactory, because of the rapidity with which symptoms disappeared. The period 
of fifteen minutes selected, however, gave a definite series of functional and histo- 
logic changes, which form the basis for this report. 

At varying intervals up to seventeen weeks the animals were killed by light 
etherization and bleeding. Sections of the spinal cord were fixed in 95 per cent 
alcohol and Zenker’s fluid. Blocks of tissue from the ischemic and control portions 
of the cord were fixed in the same bottle, embedded together, sectioned at 6 
microns, fixed on the same slide and stained under identical circumstances. Thus 
the controls justified the opinion that no artefacts entered into the pictures 
obtained. Circulatory differences only produced the differences in the histologic 
appearance of the two sections. 

Toluidine blue and Giemsa’s stain were used to demonstrate parenchymatous 
and interstitial changes. 

PHYSIOLOGIC RESULTS 

In all animals paralysis of the posterior extremities developed after 
the temporary period of vascular occlusion, though the duration of 
paralysis was somewhat variable, depending on several factors. The 
duration of the occlusion was of first importance. Motor power did 
not reappear in animals in which the occlusion lasted twenty minutes 
or longer. On the other hand, all the cats subjected to fifteen minutes 
of ischemia could walk within twenty-four hours of the operation. The 
age of the animal and the level at which the clamp was placed may 
have influenced to a slight extent the degree of circulatory obstruction 
by its effect on the efficiency of the collateral circulation, in which case 
a slight variation in the degree of physiologic disturbance could have 
resulted. During the operation of clamping the aorta the vessel below 
the site of obstruction was palpated directly ; no pulse was felt im any 
instance. Nevertheless, the possibility is to be considered that the 
clamp may not have been sufficiently tight to prevent the passage of 
minute trickles of blood in some cases. This also must be considered 
in attempting to explain variations in physiologic disturbances. 

The description of changes in muscle tonus and tendon reflexes 
applies to cats subjected to fifteen minutes of occlusion. Within thirty 
minutes of the termination of etherization all the cats were awake. 
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During this period of postoperative stupor, the posterior extremities 
were in a state of flaccid paralysis and areflexia. In several animals 
this persisted even after consciousness had returned, particularly when 
the latter occurred rapidly. Muscle tonus and reflexes appeared within 
from ten to thirty minutes after the operation and were followed within 
twenty minutes by a state of spasticity. Clonus and clonic convulsive 
movements made their appearance. The tendon reflexes became exag- 
gerated. Within from sixty to ninety minutes the cats attempted to 
move about, using the forelegs to pull the posterior half of the body. 
Some animals made a feeble attempt to move the posterior extremities, 
and in one or two animals the use of the hindlegs in walking was 
resumed within an hour after the operation. Motor power did not recur 
in most animals for from three to five hours and in a few instances 
for twenty-four hours. The legs remained stiff and the gait unsteady 
for variable periods, sometimes lasting for days. The tendon reflexes 
remained hyperactive and the muscles spastic in the majority of the 
animals during the entire period of observation (eleven weeks in one 
case), though these did return to normal in a few cases within a few 
weeks. 

Pain below the level of ischemia disappeared for a few hours but 
was generally present at the end of twenty-four hours. Priapism per- 
sisted for several hours, while retention of feces and urine was trouble- 
some for a few days. 

HISTOPATHOLOGIC RESULTS 

The histologic changes will be classified according to the period of 
vascular occlusion and the interval elapsing following the restoration 
of circulation. For purposes of convenience, the portion of the spinal 
cord subjected to vascular occlusion will be referred to as ischemic while 
the healthy portion will be called the control portion. In all instances 
comparisons will be made between different regions in the spinal cord 
of the same cat. The section of ischemic cord studied usually was a 
lumbar segment. In a few cases a sacral or a lower thoracic segment 
was used. Cervical segments served as controls. 

A. Ischemia for Fifteen Minutes—Immediately at End of the Ischemic Period: 
No significant change in the nerve cells of the ischemic cord were present at this 
stage. An occasional cell stained deeper than normal. The nuclei and the nucleoli 
were normal. The capillaries and interstitial cells were unaffected. 

Seven Hours After Ischemia: Extensive chromatolysis involved all the cells. 
The cytoplasm stained deeply and contained an amorphous deposit and large 
globules. The dendritic processes were prominent. Most of the nuclei were 
normal in appearance; some stained deeply and assumed an eccentric position; 


others were swollen. The capillaries and interstitial cells were normal in number 


and appearance (fig. 1, 2). 
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Twenty-Eight Hours After Ischemia: The nerve cells were elongated and, 
with the prominently stained dendrites, assumed the appearance of spindles or 
branched figures. A few cells were globular. A finely granular appearance and 
an intense staining quality were characteristic of the cytoplasm of the nerve cell. 
Chromatolysis was fairly complete, though an occasional flaky Nissl deposit per- 
sisted at the periphery of some cells. The nuclear boundaries were indefinable. 
The nucleoli appeared enlarged and of increased density in some cells; in others, 
the deep staining of the nuclei obscured them. Many nuclei were: peripherally 
placed. 

Interstitial cells were slightly increased in number. In the capillaries the first 
evidence of swelling of the endothelial cells was observed. This was interpreted 
as the preliminary signs of proliferative activity, though no actual proliferation 
could be identified. No neuronophagia was present. 
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Fig. 1—Section J (cat 51) was cut through the anterior horn cells of the 
cervical segment and represents normal conditions. (Compare this section with 
that in figure 2,3, which is from a lumbar segment of the same cat.) Toluidine 
blue stain; & 150. Section 2 (cat 73) was cut through the anterior horn cells 
of a lumbar segment, seven hours after ischemia. All the cells have reacted by a 
disappearance of the Nissl flakes. Several are in a state of swelling. Most of 
the cells stain uniformly dark. The interstitial cells and capillaries are normal 
when compared with those in the cervical segment. Toluidine blue stain; > 150. 


Thirty-Six Hours After Ischemia: All the nerve cells stained intensely, were 
devoid of Niss] granules and were characterized by an amorphous appearance of 
the cytoplasm. The dendrites stained conspicuously well. Some neurons were 
globoid. The nuclei were deeply stained and frequently occupied eccentric positions. 

At this stage the first striking change had taken place in the interstitial tissues, 
all elements of which were markedly increased in amount. There was an abun- 


dance of small round cells which assumed the position of satellites to the nerve 
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cells, Other interstitial cells were larger. They contained large, vesicular nuclei 
with scanty cytoplasm ; others contained abundant cytoplasm. Polymorphonuclear 
cells were not infrequent. The capillaries were in a state of active proliferation. 
Young sprouts were budding from the larger capillaries. The capillary endothe- 
lium was swollen and hyperplastic. Numerous mitotic figures occurred in the 
vascular endothelium. Within the vascular wall there were present many cells 
resembling the larger wandering (phagocytic?) cells of the interstitium. Poly- 
morphonuclear leukocytes and round cells were observed around and within some 
of the smaller vessels. No real perivascular reaction was to be found. This stage 
might be properly called the stage of inflammatory reaction. 

Forty-Eight Hours After Ischemia: The stage of inflammatory reaction 
reached its maximum at the interval between forty-eight and seventy-two hours. 


Fig. 2—Section 3 (cat 51) is from a lumbar segment forty-eight hours after 
ischemia. This section and that in 4 illustrate the interstitial reaction which is at 
its height. The interstitial cells are numerous and of the large mononuclear 
type. The capillaries are swollen, dilated and budding. Toluidine blue stain; 
xX 96. Section 4 (cat 113) is from a lumbar segment seventy-two hours after 
ischemia. The pronounced interstitial reaction is present at this stage. Toluidine 
blue stain; & 150. 


The capillaries were in an active state of growth: budding, endothelial hyperplasia 
and mitosis (fig. 2). Again wandering cell types abounded between the endo- 
thelial cells. The cellular reaction was exhibited by several cell types: large 
mononuclear wandering cells, small round cells and occasional polymorphonuclear 
leukocytes. The predominant cell was the large mononuclear cell, which was 
regarded as a phagocyte. 

The nerve cells continued to exhibit degenerative changes. (Compare figure 
3,5, showing a normal neuron, with the following two figures.) Chromatolysis 


was general and in most cells complete (fig. 3). A few cells contained peripher- 
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Fig. 3.—Section 5 is of a normal anterior horn cell. Note the distribution of 
the large irregular Nissl flakes which extend into the dendrite. The nuclear zone 
is clear, though the nuclear membrane is not well demonstrated. Toluidine blue 
stain; < 1300. Section 6 shows chromatolysis. The Nissl flakes have entirely 
disappeared from the cytoplasm and are replaced by a diffuse powdery deposit. 
Note the migration of the nucleus toward the periphery. Toluidine blue stain; 

1300. Section 7 shows neuronophagia. Note the nucleolus adjacent to the phago- 
cyte. No other representation of the nucleus is present. Toluidine blue stain; 
x 1300. Section 8 shows an anterior horn cell in which there was reaggregation 
of the Nissl substance one week after ischemia. 


| 
‘ | 
5 6 
F | 
| 
| 


TUREEN—lV ASCULAR OCCLUSION 801 


ally placed Nissl flakes. The cytoplasm had an amorphous appearance and stained 
intensely. The nuclei and nucleoli stained darkly. At times they were indistin- 
guishable from the cytoplasmic contents. A number of examples of neuronophagia 
were identified, for example in figure 3, 7. A mononuclear cell had invaded the 
neuron, locating in a vacuole within the latter. Satellitosis of neurons by smaller 
interstitial cells occurred. Glia cells formed clusters. A very mild perivascular 
reaction by round cells was seen. 

Seventy-Two Hours After Ischemia: This stage still was strikingly charac- 
terized by the inflammatory reaction, which resembled that seen at forty-eight 
hours. More examples of neuronophagia were present at the earlier stage. Pha- 
gocytic cells were slightly decreased in number. Clusters of glia cells were abun- 
dant. Capillary proliferation was still active, though endothelial hyperplasia was 
diminishing. 

A number of cells still exhibited complete chromatolysis, while nuclear changes 
persisted in a few instances. Though the nucleus continued to stain dark, the 
nucleolus usually appeared normal. The first evidences of cellular regeneration 
made their appearance (fig. 3,8). The Nissl substance was appearing as irregular 
flakes, scattered unevenly through some cells. They were usually in a peripheral 
position and stained more deeply than normally (fig. 2,4). 

Five Days After Ischemia: The nerve cells contained well formed, deep- 
staining Nissl] flakes, though chromatolysis persisted to a considerable degree in 
many cells. Elongation of the neurons and degenerative changes in the nuclei were 
persistent. Enlarged nucleoli and indistinctness of nuclear limits were the 
characteristic nuclear alterations. Neuronophagia was encountered rarely, while 
satellitoses occurred frequently. The intensity of the interstitial cell reaction pre- 
dominated. Groups and clusters were scattered throughout the gray matter. The 
large mononuclear type of cell was becoming less frequent. Occasional polymorpho- 
nuclear cells were present. Although capillaries were more numerous than normal, 
no evidence of budding or endothelial proliferation remained. 

Six Days After Ischemia: The nerve cells appeared to be normal but stained 
more intensely than those in the control section. The Nissl granules were restored 
in their normal distribution within the cytoplasm and could be demonstrated in 
the proximal portions of the dendritic processes. The number of interstitial cells 
continued to decrease; satellitosis and cluster formation were their usual arrange- 
ment. The phagocytic type of cell was scarce. Occasional polymorphonuclear 
cells were present. The capillaries were slightly more numerous than normal, 
but were not proliferating. 

Seven Days After Ischemia: The picture at this stage was similar to that 
six days after ischemia. The appearance of the Nissl substance, i. e., its distinct- 
ness as flakes and its intensity in staining, suggested that it had been regenerated. 
Satellitosis was present (fig. 4,9). 

Fight Days After Ischemia: The nerve cells appeared to be normal but stained 
more distinctly than those in the control section. The interstitial reaction con- 
tinued to wane. Satellitosis and cluster formation were conspicuous. The capil- 
laries and glia cells were slightly more numerous than normal. 

Nine Days After Ischemia: The picture was similar to that at eight days 
after ischemia. 

Eleven Days After Ischemia: Practically no difference could be detected 
between the ischemic and the control section. The Nissl substance stained more 
intensely in the ischemic region. The numbers of capillaries and glia cells were 
only slightly in excess of normal. 
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Fourteen Days After Ischemia: The nerve cells were normal in appearance 
A slight perivascular round cell reaction was present. No gliosis or satellitosis 
had occurred. The number of capillaries was slightly in excess of normal, while 
the number of glia cells was normal (fig. 4, J(). 

Sixteen Days After Ischemia: Only a slight perivascular round cell reaction 
differentiated the ischemic from the control section. An occasional leukocyte was 
found in the ischemic cord. 

Twenty-One and Twenty-Eight Days After Ischemia: No differences between 
the ischemic and the control sections of the cord could be detected (fig. 5, 77). 

Eight, Eleven and Seventeen Weeks After Ischemia: The nerve cells appeared 
to be normal. There was a distinct increase in the glia fibers, indicating an exten- 
sive degree of gliosis of the gray matter. The capillaries were normal in number 


and appearance (fig. 5, 12). 
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Fig. 4—Section 9 (cat 95) is from a lumbar segment seven days after ischemia. 
The Nissl substance is reformed and stains more intensely than in the control cord. 
The interstitial cells are still more numerous than normal. Toluidine blue stain; 


150. Section 10 (cat 117) is from a lumbar segment fourteen days after 
ischemia. All of the cells are restored to normal. The interstitial reaction 1s 
similar to that shown in 9. Toluidine blue stain; & 150. 


B. Ischemia for Twenty Minutes—Twenty-Two Hours After Ischemia: All 
the cells were in a state of total chromatolysis with beginning shrinkage. The 
nuclei stained deeply, and numerous nucleoli were enlarged. The interstitial cells 
were normal. 

Forty-Nine Hours After Ischemia: There was total chromatolysis of all the 
nerve cells, which were shrunken and stained deeply. The nuclei on the whole 
were obscured by absence of differential staining from the cytoplasm. Those 
which could be seen tended to be eccentrically placed. No changes in the capil- 


laries or interstitial cells were present 
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C. Ischemia for Thirty Minutes.—Sixty Minutes 
anterior horn cells were swollen and rounded. The 
the Nissl substance was entirely dispersed. The cells 
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After Ischemia: All the 
stain was very faint, and 


resembled those with acute 


The 


The nucleoli stained very darkly. 


and 
The capillaries were dilated. 


swelling described by Marinesco. nuclei were stained densely were 


The 


Among them were a small number with 


shrunken. 
interstitial cells were normal in number. 
large vesicular nuclei. 

Twelve Hours After Anemia: The 
Some of the cells appeared 
A rare neuron containing some Nissl flakes could 


The nerve cells were decidedly swollen. 
cytoplasm was finely granular, but not dissolved out. 
to be fading out completely. 
be found. 
obscure an even darker-staining nucleolus. 


The nuclei in some cells were shrunken and dense-staining, tending to 


Most of the nuclei appeared to be 


normal. The interstitial cells and capillaries seemed not to deviate from the 
normal in number and character. 
4 *. 
| 
Fig. 5.—Section // (cat 108) is from a lumbar segment twenty-eight days after 
ischemia. The action virtually appears normal. Toluidine blue stain; 150. 
Section J2 (cat 86) is from a lumbar segment eight weeks after ischemia. There 


is little difference from the normal appearance. Toluidine blue stain; & 150. 


Twenty-Eight Hours After Ischemia: 
the nerve cells. 


There was total chromatolysis of all 
No swelling occurred at this stage. Rather, there was a con 


densation of cytoplasmic contents, which stained deeply and assumed an amorphous 


appearance. The nuclei stained darkly and were slightly eccentric. The inter- 
stitial cells and capillaries were within the normal range. 
D. Ischemia for Sixty Minutes—Two Hours After Ischemia: A minimal 


chromatolytic process was present. 
appeared to be normal. 


The nuclei, capillaries and interstitial cells 


Four and One-Half Hours After Ischemia: 
most the 


There was diffuse chromatolysis 


of An cell 


of neurons, which stained very faintly. occasional nerve 
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appeared to be normal. The nuclei showed some tendency to eccentricity but other- 
wise appeared to be normal. The capillaries were slightly dilated but not increased 
in number. The interstitial cells were not increased in number but differed slightly 
in character from those in the control section of the cord. The nuclei of many 
of these cells were large and vesicular instead of being small with compact chro- 
matin granules. 

E. Ischemia for Ninety Minutes—One Hour After Ischemia: There was a 
slight difference between the control and the ischemic section. Minimal chromato- 
lytic changes appeared in the ischemic section. The nuclei were normal. The 
interstitial cells and capillaries were similar in the two sections. 


COMMENT 

After the lumbosacral segments of the spinal cord were subjected to 
one hour of total anemia, the first demonstrable lesion occurred between 
two and four and a half hours after the circulation was restored to 
normal. When the ischemic period lasted thirty minutes, changes in 
the nerve cells were already present at the end of the first hour. No 
changes in the spinal cord could be found when the animals were 
killed immediately after a fifteen minute period of vascular occlusion. 
In the series of experiments the next examinations were made seven 
hours after the end of the ischemic period. At this stage widespread, 
well defined cellular lesions were to be seen. It is impossible from these 
data to indicate when the first cellular changes occurred, though one 
may assume on a priori grounds that this took place within the first 
hour. Apparently longer periods of vascular occlusion delay the devel- 
opment of histologic changes. 

The appearance of swelling of the cells as an early degenerative 
change is in accord with Marinesco’s observations. Patton *° described 
acute swelling as the first evidence of injury to the cells in experimental 
poliomyelitis in monkeys. He demonstrated the diminution of mineral 
content of the cytoplasm at this stage by study of the residual ash 
after micro-incineration and speculated about the probability of the 
loss of inorganic minerals by diffusion. Patton’s preparations resemble 
our examples of swelling of the cells very strikingly, although the 
responses in his cases and ours result from widely different agents. 

Swelling of the cells appeared in the animals subjected to ischemia 
for thirty minutes one hour after the reestablishment of circulation. 
It was still present in twelve hours, but by twenty-eight hours it had 
been replaced by a homogeneous shrinking of the cell. At no stage follow- 
ing fifteen minutes of ischemia was acute swelling observed, except 
in an occasional isolated cell. It is possible that this stage was missed by 
failure to make examinations earlier than after seven hours. This aspect 
of the problem will be investigated in experiments which are now 

25. Patton, W. E.: Alterations in Mineral Constituents of Anterior Horn 
Cells in Experimental Poliomyelitis, Am. J. Path. 10:615, 1934. 
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being done. The earliest lesion was a diffuse chromatolysis involving 
practically all the nerve cells in the affected portion of the cord. Only a 
few cells subsequently underwent complete homogeneous disintegration 
and neuronophagia. As a rule, chromatolysis was complete in seven 
hours and persisted for three days, after which a reaggregation of 
the Nissl substance into irregular patchy clumps began. The restora- 
tion of the Nissl flakes was usually complete by the seventh day, though 
there was an increase in the size and the intensity of staining of the 
flakes as compared to normal cells. 

Nuclear changes were not striking. In cells in which the changes 
progressed to necrosis, loss of nuclear membrane, obscuration of the 
nucleus and extrusion of the nucleus occurred. But numerous cells 
which did not die showed a tendency to eccentricity and darkening of 
the nucleus, enlargement of the nucleolus and loss of the nuclear 
membrane. Particularly in cases of central chromatolysis (fig. 5, 12) 
the boundaries between the nucleus and the cytoplasm were obliterated. 

A most striking feature of the observations is the fact that the 
nerve cells showed the greatest degree of cytologic changes at a time 
when the paralysis had disappeared. Chromatolysis was uniform between 
the seventh and the seventy-second hour, but at this time most of the 
animals had regained the use of their motor functions and probably 
of their sensory functions. Yet when the animals were paralyzed, at 
the end of the operation and for the first few postoperative hours, lesions 
could not be detected in the nerve cells by ordinary histologic methods. 
Certainly swelling of the cells was present in the animals subjected to 
ischemia for thirty minutes. These animals never regained motor 
function of the involved extremities. It is pertinent to inquire whether 
swelling of the cells, even if it is not detected by available methods, inter- 
rupts the activity of the nerve cells. 

The interstitial reaction was not apparent on the first postischemic 
day. It became marked thirty-six hours after vascular occlusion and 
reached its maximum after between forty-eight and seventy-two hours. 
After that it rapidly subsided, approaching the normal appearance in 
about two weeks. Several weeks later apparently a mild gliosis was 
formed in the gray matter. At its height the reaction had all the appear- 
ance of inflammation. The capillaries first dilated and then proliferated, 
budding and mitoses of the endothelial cells being very characteristic of 
the thirty-six to seventy-two hour period. The character of the inter- 
stitial cell reaction changed at different stages. The normal small round 
cell, as visualized with the nuclear stain, contained a small, deeply 
chromatic nucleus and little cytoplasm. Opinion as to the particular 
relation of these cells to the interstitial components of the central nervous 
system is reserved for a later communication devoted exclusively to 
this subject. Relatively few cells with vesicular nuclei were present. 
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ven before an increase in total number occurred, the proportion of 
small to large interstitial cells changed. The latter increased in number 
at the end of twenty-four hours, at the expense of the smaller cells, 
The nuclei became large and vesicular. The cytoplasm increased in 
quantity and became granular ; at the height of the process of vasculari- 
zation the walls of the capillaries and arterioles contained numerous 
large cells, with single large vesicular nuclei resembling those seen in 
the interstitium. Neuronophagia, whenever it occurred, was caused 
hy the invasion of dying neurons by this type of cell. Occasional 
leukocytes were scattered throughout the tissue spaces. In the early 
stages no perivascular reactions were seen. By seventy-two hours the 
large vesicular cells were decreased in number, and the smaller cells 
were arranged in small clumps and groups. Often they assumed 
satellite positions in relation to the neurons. All interstitial cells rapidly 
decreased in number after the first week, assuming the normal pro- 
portions about the end of the second week. Satellitosis was not infre- 
quent ; perivascular round cell reactions were noted in several instances, 

| wish to emphasize the time relationship between injury to the 
cells and the appearance of the inflammatory reaction. The interstitial 
reaction became intense thirty-six hours after the cells had been subjected 
to injury. By no stretch of the imagination can it be claimed that loss of 
function of the nerve cells or fibers in these experiments 1s in any way 
related to the degree of interstitial reaction and edema. Function has 
been fairly well recovered by the time the reaction begins. During this 
stage of reaction, with the excessive vascularization, cellular infiltration 
and undoubtedly edema, no influence on the functional state of the 
peripheral nerves was in evidence. Very likely the true cause of paralysis 
following ichemia lies in intrinsic damage to the nerve cells. That 
recovery may follow depends on the reversibility of changes which occur. 
The state of swelling of the cells may be intimately associated with the 
inactivity of the cells and possibly with interference in conductivity 
of.the cell body, which was shown by ©’Leary, Heinbecker and Bishop * 
to be earliest associated with paralysis. Certainly, these studies have 
substantiated repeated observations that chromatolysis is compatible with 
functional activity. 

Paraplegia from which recovery ensues without a preliminary state 
of spinal shock was the physiologic result of vascular occlusion involv- 
ing the lumbar and sacral segments of the spinal cord. Convulsive 
movements occurred early in the state of paralysis, which was associated 
with an increase in the tendon reflexes and an increase in the muscle 
26. O’Leary, J. L.; Heinbecker, P., and Bishop, G. H.: Nerve Degeneration 
in Poliomyelitis : IV. Physiologic and Histologic Studies on the Roots and 
Nerves Supplying Paralyzed Extremities of Monkeys During Acute Poliomyelitis, 
Arch. Neurol. & Psychiat. 28:272 (Aug.) 1932. 
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tonus. These conditions usually persisted during the life of the animal. 
No explanation is offered for the occurrence of these phenomena. 

I have presented the data resulting from a series of experiments in 
which total temporary anemia was produced in the lower part of the 
spinal cord in cats. These histologic and physiologic observations are 
to serve as a groundwork on which further microchemical and cytologic 
studies are to be built in this phase of the study of reactions of the 


nerve cells to pathologic conditions. 


CONCLUSIONS 

1. Total temporary vascular occlusion for fifteen minutes is com- 
natible with physiologic and histologic recovery of the anterior horn cells 
of the spinal cord. 

2. Paraplegia occurs before detectable histologic changes are apparent. 

3. Motor and sensory functions recover within twenty-four hours 
after the ischemic period, while histologic evidences of degeneration 
of the nerve cells are most pronounced between seven and seventy-two 
hours after the period of ischemia. 

4. The interstitial inflammatory reaction is at its height between 
forty-eight and seventy-two hours after the production of the lesion. 
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MACULAR VISION FOLLOWING CEREBRAL 
RESECTION 


JAMES C. FOX Jr, M.D. 
AND 
WILLIAM J. GERMAN, M.D. 


NEW HAVEN, CONN. 


During the past few years we have had the opportunity of studying 
the vision of patients after resection of a known cerebral area. The 
present report is an attempt to correlate the results thus obtained with 
the anatomic knowledge of the course and termination of the geniculo- 
calcarine pathway. In our study the question of macular representation 
in the optic radiation and cortex early assumed a position of primary 
interest. 

The gross localization of visual function in the occipital lobe has 
been adequately confirmed by clinicopathologic evidence (Henschen'), 
studies of miyelinization (Flechsig*) and experimental extirpation 
(Minkowski,* Munk *). Poljak® has recently demonstrated point- 
to-point relationship between the external geniculate body and the cal- 
carine cortex. Evidence from many sources indicates a localization of 
the upper retinal quadrant in the upper calcarine lip and the lower 
quadrant in the lower lip. Henschen® and Holmes‘ further localized 
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horizontal axis of the retina in the floor of the calcarine fissure 


the 
and the vertical axis in the medial surface of the lips. 


The question of macular representation in the calcarine cortex is 
somewhat more in doubt. Clinicopathologic observations by Henschen,' 
Wilbrand * and Lenz *® indicated a macular localization in the occipital 
pole. Holmes’ and Lister’s '° work on war wounds likewise suggested 
this site. Lenz’! and Cobb’ independently studied the structure of 
the striate cortex and found it to be somewhat simpler at its anterior 
end, suggesting that the macular area should be sought posteriorly. 
Putnam '* concluded from studies of degeneration and myelinization 
that the macular representation probably occupies a triangular portion 
of the striate cortex, with the base at the occipital pole and the apex 
2 or 3 cm. anteriorly. However, recent reports of retained macular 
vision after partial occipital lobectomy cast some doubt on the thesis 
of an isolated macular representation at the occipital pole. Brouwer’s 
experimental and clinicopathologic studies led him to conclude that the 
macular representation in the striate area must be most extensive. 

The frequent occurrence of macula-sparing hemianopia led Heine,’’ 
on purely theoretical grounds, to propose the theory of bilateral macular 
representation. Wilbrand’s * hypothesis of bifurcation of macular fibers 
in the chiasm is refuted by the presence of macula-splitting hemianopia 


in lesions of the optic tract. Likewise, Lenz’® suggestion of a callosal 
crossing of macular fibers at. the temporo-occipital junction is open to 
the objection that complete hemianopia may occur in patients with iso- 

8. Wilbrand, H., and Saenger, A.: Handbuch der Neurologie des Auges, 
Wiesbaden, J. F. Bergmann, 1917, vol. 7. 

9. Lenz, G.: Zur Pathologie der zerebralen Sehbahn unter besonderer 
3erticksichtigung ihrer Ergebnisse fiir die Anatomie und Physiologie, Arch. f. 
Ophth. 72:1 and 197, 1909. 

10. Holmes, G., and Lister, W. T.: Disturbances of Vision from Cerebral 
Lesions, with Special Reference to the Cortical Representation of the Macula, 
Brain 39:34, 1916. 

11. Lenz, G.: Zwei Sektionen von Fallen doppelseitiger zentraler Farben- 
hemianopsie, Ztschr. f. d. ges. Neurol. u. Psychiat. 73:135, 1921. 

12. Cobb, S.: On the Application of Micrometry to the Study of the Area 
Striata, J. f. Psychol. u. Neurol. 31:261, 1925. 

13. Putnam, T. J.: Studies on the Central Visual System: II. A Comparative 
Study of the Form of the Geniculostriate Visual System of Mammals, Arch. 
Neurol. & Psychiat. 16:285 (Sept.) 1926; III. The General Relationships Between 
the External Geniculate Body, Optic Radiation and Visual Cortex in Man, ibid. 
16:566 (Nov.) 1926; IV. The Details of the Organization of the Geniculostriate 
System in Man, ibid. 16:683 (Dec.) 1926. 

14. Brouwer, B.: Projection of the Retina on the Cortex in Man, A. Research 
Nerv. & Ment. Dis., Proc. 13:529, 1932. 

15. Heine, L.: Sehscharfe und Tiefenwahrnehmung, Arch. f. Ophth. 51:146, 
1900. 
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lated lesions of the occipital cortex. Further, occasional cases of bilat- 
eral lesions with retention of macular vision have been reported, 
-xperimental studies of degeneration and myelinization by Van Valken- 
burg,'® Beevor,'* Putnam and Poljak*® have failed to demonstrate 
any such callosal fibers. Evidence in favor of such a commissural tract 
may be found in Pfeifer’s'* myelinogenic preparations. Foerster’s ™ 
finding of a complete macula-splitting hemanopia after excision of the 
occipital pole and transection of the posterior end of the corpus callosum 
was interpreted as evidence for the presence of a callosal tract.  Pen- 
field 2° drew a similar inference from his case in which a macula-sparing 
hemianopia was converted into a macula-splitting hemianopia by com- 
plete occipital lobectomy. 

The geniculocalcarine pathway appears to be located definitely in 
the inferior longitudinal fasciculus. The inferior lateral portion of this 
tract sweeps around the temporal horn of the ventricle and then courses 
posteriorly to the calcarine area. Its superior medial limb follows a 
more direct route to the calcarine area, crossing the ventricle at its 
descending portion. Evidence from many sources leaves little doubt 
that the upper retinal quadrants are represented in the superior portions 
of the radiation, while the lower quadrants compose its temporal detour. 

Rgnne *! suggested that the macular fibers in the geniculocalcarine 
pathway occupy the central position between those subserving the two 
retinal quadrants. Holmes postulated an anatomic interval between the 
fibers of the upper and those of the lower quadrant because of the 
frequency with which a scotoma is bounded by the horizontal axis. 
Putnam’s '* studies of degeneration convinced him that the macular 
fibers occupy chiefly the central third of the inferior longitudinal fas- 
ciculus but that overlap occurs even at the margins of the radiation. 
He estimated that over 50 per cent of the radiation is devoted to macular 
fibers. 


16. Van Valkenburg, C. T.: Experimental and  Pathologico-Anatomical 
Researches on the Corpus Callosum, Brain 36:119, 1913. 

17. Beevor, C. E.: On the Course of the Fibres of the Cingulum and _ the 
Posterior Parts of the Corpus Callosum and Fornix in the Marmoset Monkey, 
Phil. Tr. 182:135, 1892. 

18. Pfeifer, R. A.: Myelogenetisch-anatomische Untersuchungen tiber den 
zentralen Abschnitt der Sehleitung, in Monographien aus den Gesamtgebiete der 
Neurologie und Psychiatrie, no. 43, Berlin, Julius Springer, 1925. 

19. Foerster, O.: Beitrage zur Pathophysiologie der Sehbahn und det 
Sehsphare, J. f. Psychol. u. Neurol. 39:463, 1929. 

20. Penfield, W.; Evans, J. P., and MacMillan, J. A.: Visual Pathways in 
Man with Particular Reference to Macular Representation, Arch. Neurol. & 
Psychiat. 38:816 (April) 1935. 

21. Rénne, H.: Ueber Quadranthemianopsie und die Lage der Makulafasern 
in der okzipitalen Sehbahn, Klin. Monatsbl. f. Augenh. 63:358, 1914. 
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Some analogy may be found in the external geniculate body. The 
macular representation here was said by Rgnne ** and by Brouwer ** 
to be extremely extensive. However, more recent work by LeGros 
Clark 24 and by Brody ** indicated that no macular representation is 
present in the oral end of the geniculate body. 

From this brief résumé it is evident that certain problems concerning 
the course and termination of the geniculocalcarine pathway remain 
to be solved. Foremost of these are the exact macular representation 
in the calcarine area, the location of the macular fibers in the inferior 
longitudinal fasciculus and the bilateral macular representation. It is 
believed that studies of the visual fields after cerebral resection or 
lobectomy offer an exceptional clinical method of throwing some light 
on these problems. 

In all the cases here reported the resection was carried out well 
beyond the limits of the pathologic process. The size of the resected 
area shown in the illustrations is the estimated amount of cerebral tissue 
actually removed. The resection always extended down to or through 
the ventricular wall, and the amount of ventricular exposure was the 
basis for estimating the extent of the resection. The portion of the 
ventricle exposed and known cerebral landmarks served to localize 
the area resected. The visual fields were plotted on the Ferree-Rand 
perimeter, the Bjerrum screen and the stereocampimeter. The deter- 
minations were made at a minimum of three weeks after operation, 
and the attention and cooperation of the patient were excellent in all 
cases. 

The lesions may be divided into three groups according to their 
sites: (1) temporal lobe, (2) region of the angular gyrus and (3) 
occipital lobe. 

TEMPORAL LOBE 

Case 1—A white man presented signs of a tumor in the left temporal lobe. 
At operation a glioblastoma was identified in the anterior portion of the temporal 
lobe. The anterior third of the lobe was resected, and the tip of the ventricle 


was identified. After operation the visual fields showed no demonstrable defect. 


22. Rénne, H.: Die anatomische Projektion der Makula im Corpus genicula- 
tum externum, Ztschr. f. d. ges. Neurol. u. Psychiat. 22:469, 1914. 

23. Brouwer, B., and Zeeman, W. P. C.: Experimental Anatomical Investiga- 
tions Concerning the Projection of the Retina on the Primary Optic Centers in 
Apes, J. Neurol. & Psychopath. 6:1, 1925. 


24. Clark, W. E. L., and Penman, G. G.: The Projection of the Retina in the 
Lateral Geniculate Body, Proc. Roy. Soc., London, s.B 114:291, 1934. 
25. Brody, S.: Preliminary Investigation Concerning the Representation of 


the Fovea in the External Geniculate Body of the Monkey, K. Akad. v. Wetensch. 
te Amsterdam, Versl. 36:1, 1934. 


a 
is 


812 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


This case is reported merely as evidence that the temporal detour 
of the inferior longitudinal fasciculus does not extend anterior to the 
tip of the ventricle (fig. 1). 

Case 2.—A white man presented signs of a tumor in the left temporal lobe. 
An astroblastoma was identified in the middle third of the temporal lobe. The lobe 
was resected along a line 3 cm. posterior to the junction of the rolandic and the 
sylvian fissure.26 The section passed through the temporal horn of the ventricle 
and included the temporal portion of the island of Reil. The visual fields showed 
complete upper homonymous quadrantanopia with preservation of 4 degrees of 
central vision in the otherwise blind field. 


Fig. 1 (case 1).—The level of the resection. After operation the visual fields 
were normal. 


This case confirms the accepted view of lower retinal representation 
in the temporal detour of the radiation. The preservation of macular 
vision indicates that the fibers representing this particular macular 

26. See figures 1, 2 and 4 published in connection with the detailed report of 
this case (Fox, J. C., Jr. and German, W. J.: Observations Following Left 
[Dominant] Temporal Lobectomy, Arch. Neurol. & Psychiat. 33:791 [April] 
1935). 
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quadrant are not entirely confined to the lower portion of the inferior 
longitudinal fasciculus. Alone, this case appears to indicate a central 
location for the macular fibers, but in conjunction with case 3 the 
implications are much more significant. 


ANGULAR GYRUS 


Case 3.—A white man presented signs of a tumor in the angular gyrus. At 
operation an innocent-appearing cystic tumor was disclosed high in the region of 


Lateral ventricle 


Optic radtation 
alearine area 


Temporal detour 


Fig. 2 (case 3).—The location of the resection. 


0.S. o.D. 


Fig. 3 (case 3).—The visual fields after the first resection. 


the angular gyrus. The mural nodule together with the wall of the cyst was 
removed. The visual fields before and after operation were normal. Four months 
later there were definite signs of a recurrence. At that time a large, solid tumor 
Was present in the region of the angular and supramarginal gyri. In a desperate 
attempt to eradicate the tumor, a huge block of tissue was resected, including a 
generous margin of surrounding brain, down to the wall of the ventricle, the entire 
descending portion of which was exposed. (fig. 2). The entire mass of tissue 
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measured 8 by 6 by 5 cm. and weighed 151 Gm. The visual fields showed lower 
ae 


homonymous quadrantanopia extending to the horizontal axis, but with 


2 degrees 


of preserved macular vision (fig. 3). Fifteen months later there were again signs 
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Fig. 4 (case 3).—Drawing of the second resection. 
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Fig. 5 (case 3).—The location of the second resection. 


of a recurrence. This time the site of the previous resection was completely = 
with a cystic tumor, which was again resected in a single block (fig. 4). 
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that of the posterior extremity of the body and temporal horn. Thus, the only 
jon of the inferior longitudinal fasciculus remaining was the inferior segment 


port » . 
5). The visual fields showed homonymous hemi- 


of its temporal detour (fig. 


Fig. 6 (case 3).—The visual fields after the second resection. 


Fig. 7 (case 3). —Stereocampimetric record after the second resection. 


anopia which was complete save for a small residual sector in the extreme upper 
quadrant (fig. 6). Two degrees of macular vision were retained in the blind field. 
There can be no doubt that the central portion of the radiation was resected. 
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The only plausible explanation for the retention of central vision 
is that some macular fibers are present even in the extreme lower seg- 
ment of the fasciculus. Case 2 proves that this cannot be the only 
macular representation in the radiation. One is therefore forced to 
the conclusion that a widespread macular representation exists, as sug- 
gested by Putnam.’* An unusual opportunity for demonstrating this 
was available in the next case. 


Opti 
Temporal detour 


Fig. 8 (case 4).—The location of the first resection 


Qs. 0.0. 


Fig. 9 (case 4).—The visual fields after the first resection. 


Case 4—A white man presented signs of a tumor in the left angular gyrus. 
At operation a tumor was disclosed in the region of the angular and supra- 
marginal gyri. Because of the invasive appearance of the tumor, although it was 
an astrocytoma, the involved area together with a generous margin of surrounding 
brain was resected in a single block, exposing the descending portion of the 
ventricle (fig. 8). The entire mass of tissue measured 7.5 by 6 by 4.5 cm. and 
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Fig. 10 (case 4).—Drawing of the second resection. 


Fig. 11 (case 4).—Stereocampimetric record after the second resection. 
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weighed 113 Gm. The visual fields showed lower homonymous quadrantanopia 
extending to within 15 degrees of the horizontal axis; 8 degrees of central Vision 
was preserved in the otherwise blind field (fig. 9). Fifteen months later there 
were signs of recurrence. The defect in the visual fields had invaded the upper 
quadrant and had included the lower two thirds of the homonymous fields. The 
recurrent tumor almost completely filled the site of the previous resection and 
extended in all directions into the surrounding brain. During the process of 
removing the tumor the entire posterior half of the ventricle was opened (fig. 10). 
The visual field showed complete macula-splitting hemianopia (fig. 11). 


Fig. 12 (case 5).—The level of the resection. There was right homonymous 
hemianopia, and the macula was partially spared. 


This case serves to supplement the preceding one, in that macula- 
splitting hemianopia occurred only after transection of the entire 
inferior longitudinal fasciculus. 


OCCIPITAL LOBE 
Case 5.—A white woman presented signs of a tumor in the left occipital lobe. 
There was complete homonymous hemianopia with preservation of 4 degrees of 
central vision. At operation a glioblastoma was identified in the superior medial 
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portion of the occipital lobe, about 3 cm. anterior to the pole. The occipital lobe 
was resected along a line beginning 9 cm. anterior to the pole (fig. 12) in the 
superior parietal region and passing through the junction of the posterior horn with 
the body of the ventricle. The calcar avis was identified in the medial wall of the 
yentricle just anterior to the line of resection. Examination of the portion of brain 
removed, just posterior to the line of resection, revealed a narrow area of the stria 


AFTER 


Fig. 13 (case 5)—The visual fields before and after lobectomy. 


of Gennari along the inferior lip of the stem of the calcarine fissure. The section 
Was anterior to the junction of the calcarine and occipitoparietal fissures. The 
only remaining striate cortex therefore was the inferior lip of the stem of the 
calcarine fissure. The only significant change in the visual fields was a reduction 
of central vision to 2 degrees (fig. 13). 
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Case 6.—A white boy aged 12 years presented signs of a cortical scar in the 
right occipital lobe. The visual fields revealed complete macular-sparing hemi- 
anopia with 4 degrees of retained central vision (fig. 14). The occipital lobe was 


Fig. 15 (case 6).—The stereocampimetric record after lobectomy. 


resected 3.5 cm. anterior to its pole, just anterior to the junction of the calcarime 
and occip:toparietal fissures. The only significant change in the visual fields was 
the reducticn of central vision to 2 degrees (fig. 15). Stereoscopic vision was 


normal. 
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There are two possible interpretations of the preservation of central 
vision in cases 5 and 6: One, a bilateral macular representation with 
fibers crossing in the posterior portion of the corpus callosum, appears 
unlikely for the reasons already mentioned; the other, a widespread 
macular representation in the striate cortex, supported by Brouwer’s 
recent studies, is in agreement with our conception of the situation in 
the radiation. This representation, of course, is probably merely sup- 
plemental to the chief macular representation at the occipital pole. 


CONCLUSION 

One may conclude from the present observations that the macular 
fibers in the inferior longitudinal fasciculus are not solely confined to 
a central bundle but have a widespread distribution throughout the 
fasciculus. It is suggested further that a similar arrangement occurs 
in the calearine area, with some macular elements located as far forward 
as the anterior extremity of the area striata. These findings are not 
incompatible with the location of a special macular bundle in the center 
of the radiation and a chief macular center at the occipital pole, as 
indicated by previous work. The physiologic importance of central 
vision appears to justify such a widespread representation. 


DISCUSSION 

Dr. WiLpER PENFIELD, Montreal: The analysis by Drs. Fox and German seems 
to show that small lesions in the optic radiations cause quadrant defects with spar- 
ing of the macula. This indicates that at the level of the radiations the macula has 
a widespread distribution. But it is well known that lesions of the occipital lobe 
are likely to result in homonymous hemianopia with macula sparing, and it is a 
common clinical observation that complete homonymous hemianopia which results 
from a lesion of the temporal lobe is associated with splitting of macular vision. 

In one illustration shown by Dr. German the line of excision lay in front of all 
the calcarine cortex, at least all the calcarine cortex that was drawn in the pic- 
ture, and yet central vision was spared. Obviously there are only two possible 
interpretations, as the authors point out: first, that some macular representation 
must lie farther forward and, second, that there is a double macular representation 
in the ipsilateral and in the contralateral occipital pole. If, as Drs. Fox and 
German concluded, this macular representation lies at the tip of the lobe and also 
anterior to all the peripheral representation, it becomes impossible to explain the 
cases of loss of central vision produced by injury of the tips of both occipital lobes 
reported by Holmes and by Pierre Marie. 

A year ago Drs. Evans, MacMillan and I made a report based on evidence 
obtained in cases similar to those of Drs. Fox and German, except that our patients 
were not suffering from tumor of the brain, which is so likely to displace cerebral 
tissue. We believed that we had removed all the calcarine cortex on one side in a 
case in which the homonymous hemianopia did not include central vision. We were 
therefore forced to assume that macular vision, if represented in only one occipital 
lobe, not only lies far forward in the occipital region but is represented in the 
cortex, which is histologically different from the visual cortex, with no stripe 
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of Gennari in it. Therefore, having faced the same dilemma as did Drs. Fox and 
German, we chose the other cross-road, concluding that double representation of 
the macula in each occipital pole is more likely. 

One additional communication has been made during the past year by Juba, in 
which a case was reported of a patient who died of heart trouble and who had an 
area of softening in the left occipital cortex, the visual cortex. There was an area 
of atrophy in the geniculate body on the same side, in that part where macular 
vision is known to be represented, but there was atrophy also in the opposite 
geniculate body, which Juba insisted was evidence that fibers cross from the oppo- 
s.te visual pathway. 

Dr. Tracy J. Putnam, Boston: The representation of the visual field in the 
occipital lobe is one of the most striking and most accurately studied examples of 
cortical representation. Yet it is only comparatively recently that the structural 
and physiologic relationships between the peripheral organ and the cortex have 
been definitely established, and some details still remain uncertain, of which | 
think the cortical representation of central vision is the most important. Knowledge 
of the subject is dependent on studies of three main types: first, purely clinical 
observations; second, clinicopatholegic observations, in which a patient has been 
studied by means of a perimeter before death and by means of serial sections made 
after death, and third, the purely anatomic. Earlier clinical studies, made during 
the World War, depended chiefly on attempts to localize the path of projectiles; | 
think they may be fairly criticized—first, because the extent of the damage could 
not be determined precisely and there was always the possibility of softening of 
the brain outside the actual path of the projectile, and, second, because in many 
cases the patient was in poor condition and could not cooperate in the making of 
perimetric examinations, and the apparatus must have been rather crude as com- 
pared with that which is now available. 

The more recent observations on patients after operation are probably more 
reliable, although there are fewer of them. Every one remembers, I am sure, the 
studies made by Forster, the ones Dr. Penfield presented last year and, I hope, 
some observations of Dr. Horrax and myself, if only the ones which were made 
postoperatively (observations made while the tumor is growing have a very limited 
application). 

The present paper embodies a definite advance over others in that the methods 
of perimetric study were beyond reproach. The stereocampimeter is an excellent 
instrument for studying macular defects and is a real improvement over the Bjer- 
rum screen, unless the latter is used with a thoroughly trained subject; and the 
Ferree-Rand perimeter is probably an improvement over the other perimeters. 

It is, I think, astonishing how closely the results of the improved clinical studies 
parallel those obtained by anatomic methods, such as those I assembled from the 
literature about ten years ago. I tried at that time to confine myself to purely 
anatomic relationships, taking the anatomic representation of the macula as it has 
been shown by Rgnne and confirmed hy Brouwer and Zeeman in apes. I took 
into account not only the cases which Professor Brouwer gave me to study but also 
others, such as those reported by Drs. Archambault and Meyer, in which actual 
anatomic relationships were well described. The results seem to be consistent, and 
I believe that there can be no question but that the fibers representing central 
vision lie in the middle of the radiation and some of them overlap the ends. 

If this is the case, in going over my old material it seems to me that one can 
say with some assurance that some of the macular fibers are distributed to the 
anterior ends of the striate cortex. Sections from an infant’s brain show that 
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the fibers which go to the anterior end of the cortex comprise those at the 
extreme edge of the radiation. I was unable to decide on the basis of other data, 
which were somewhat conflicting, how far forward the representation of central 
vision extends. 

I think that the papers of Drs. Penfield and Evans and Drs. Fox and German 
show clearly that there is a macular representation anteriorly ; if this is the case, it 
would be very hard to suppose that there is any necessity for postulating a decus- 
sating tract anterior to the striate area. 

I wish to make one other point. The only anatomic description of a decussating 
bundle is by Pfeiffer. Pfeiffer in his latest publication stated not that there is 
such a bundle but that if there is such a bundle the place where it comes off from 
the radiation is probably that shown in his illustration, and the probable place 
that he mentioned is, as a matter of fact, posterior to the rostral end of the 
striate cortex. My own reconstructions showed that the bundle he illustrated 
ends in the homolateral cortex. 

I wish to add that there seems to be a certain amount of variation in the 
extent of the striate area forward. 

Dr. Avotr Meyer, Baltimore: I am glad of an opportunity to make a correction 
of an impression which evidently has slipped into these discussions in a somewhat 
distressing way. It is an interesting illustration of how the psychologic factor 
seems to play havoc sometimes when one deals with relatively complex topics, with 
narrow focusing of interest on a limited question. The topic discussed here is com- 
plex, with a focusing of interest on a very special point which does not depend on 
or throw any light on other special points. The picture that has been given of the 
optic radiation, I suppose, originated in the laboratory when an artist had to make 
a picture before the data were available, and the consequence was that in a rather 
idealistic way a temporal detour was represented as consisting of fibers swinging 
around the anterior end of the temporal horn, whereas the material that I have, 
in which the optic radiation is divided into a number of distinct bundles separated 
by degenerations, shows clearly that the most anterior bundle does not go around 
but along the side, close to the anterior end of the pole 

In the whole discussion there still lingers a jumble of mistakes, which have come 
through hasty utilization of data and misinterpretation by misuse of nomenclature 
I think that it is time to promote the term inferior longitudinal fasciculus to the 
realm of brain mythology or brain history and to speak instead of the geniculo- 
calcarine tract. Of course that would have hurt my friend von Monakow, who, I 
am afraid, is partly responsible for the fact that I never cared to publish the whole 
system as it actually is because of the futility of entering on an unpleasant discussion 
of something that has been kept in undue complexity and confusion because of von 
Monakow’s unwillingness or inability to correct his early mistake on a point of 
great anatomic but only narrow clinical interest. 

I should like to make a frank remark concerning the possibility of grasping the 
description from hearing the reading of a paper to make clear what I mean by speak- 
ing of the complexity of the material in comparison to the narrowness of the point 
under actual discussion. With all my familiarity with the topic, I was struck by the 
impossibility of following critically the reading of the paper with its anatomic dic- 
tion when the facts of greatest importance were largely those concerning the visual 
fields with few data concerning the radiations. There are in the pictures a certain 
feature that attracted my attention, namely, the presence of a median deviation in 
some of the perimetric fields. When one looks at the perpendicularity of the whole 
line and sees that there is also a deviation to the one side of the median line above 
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the macula as well as below, one realizes that there are many possibilities for the 
occurrence of little hitches which count a great deal as parts of a complete system 
which, after all, comprise a very narrow focus of discussion. 


Dr. Ernest Sacus, St. Louis: One hesitates to say anything after Dr. Meyer 
has spoken, but I think that this is more than a matter of slight interest, certainly 
to the neurosurgeon, especially the question of macular representation. I wish to 
refer to two cases which illustrate what seem to me to be important points. The 
first case was that of a patient with a meningioma growing from the tentorium and 
along the falx. In order to remove it it was necessary to resect what I believe was 
the entire occipital lobe. The visual fields a year or more after operation showed 
that the macular field was preserved. In the second case the occipital lobe had 
been completely resected (in both these cases the ventricle was opened and freely 
cut across), and the macular field had been split. I think that these two cases raise 
a question which Drs. German and Fox have brought up, that 1s, the probability of 
the wide representation of the macular field; I certainly think that these cases 
illustrate that the question of macular representation is not settled. 

Dr. J. G. Dusser DE BARENNE, New Haven: I hope that, although I am not a 
neurosurgeon and not a clinical neurologist, I may be allowed to say that I think the 
definite advance made by Drs. Fox and German is that in a few cases they have 
shown sparing of macular vision with careful control of the extent of the lesion. 
Of special importance, I think, is the case in which the plane of a section of the 
occipital lobe went through the junction of the occipitoparietal and calcarine fis- 
sures, leaving the spur intact. Von Economo stated definitely in his book that at 
the spur the area striata is not on the surface but in the depths. In this case part 
of the area striata is still preserved and is a plausible explanation for the preserva- 
tion of macular vision. As long as such a fact is available, I think it better, for the 
sake of scientific economy, that one take this view and not the hypothesis of a cross- 


ing of macular fibers to the other hemisphere in the splenium. 


Dr. La SALLE ArcHAMBAULT, Albany, N. Y.: Something has been said about 
the external sagittal stratum and the geniculocalcarine tract. I am not looking for 
tardy recognition of my humble contribution, but it was I who performed the baptism 
in this particular instance. In 1905, in a communication on the constitution of the 
external sagittal layer, I called attention to the fact that there is a certain com- 
ponent of the external sagittal stratum that extends from the corpus geniculatum 
externum to the calcarine fissure which should be designated the geniculocalcarine 
tract; I did so in conformity with Professor Edinger’s revised designation of the 


pathways of the fibers of the central nervous system. 


Dr. Anotpn Meyer, Baltimore: Permit me to make a correction in some items 
in this discussion. Unfortunately, one of my friends, Dr. Cushing, has spoken of 
Meyer’s “loop,” to which I never made claim and which I think ought to be 
attributed to those who knew of it long before my description. The point that was 
at issue in the case that I studied with Dr. Cushing (Bull. Johns Hopkins Hosp. 
22:191, 1911) was that an examination of the visual field with the ordinary, or, let 
me say, care-free, method, did not include the upper quadrant along its mesial line. 
It was emphasized in the article that that line must be examined and must be 
correlated with the detour. It is the necessity of studying the upper quadrant, 
especially the entire median line, and the nature of the defect in the visual field 
that was the point that I should call the valuable upshot of that incident. The 
“loop” or detour had already been pointed out by Flechsig and, as Dr. Archambault 
said, was recognized as part of the geniculocalcarine tract. 
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Dr. James C. Fox, New Haven: Dr. German and I realize that this is a com- 
plicated problem and that the information gained from ablation of brain tissue rep- 
resents only one bit of evidence in the study of macular localization. There are 
really three problems here: first, determination of the extent of the macular fibers 
in the radiation ; second, the localization of central vision in the calcarine cortex, and 
third, the question of bilateral macular representation. As far as the optic radiation 
is concerned, it appears that all the evidence is in agreement; namely, macular 
splitting occurs only after extensive resections in the posterior temporal region 
carried down to the ventricle and including the wall of the descending portion and 
the inferior segment of the temporal detour. Also the fact that one cannot find a 
definite case of complete quadrantanopia, including the fixation point, after opera- 
tions of this kind carried out along the course of the radiation is strong evidence in 
favor of an extensive representation of the macular fibers. 

It is somewhat different in the case of the occipital lobe. Without attempting to 
go into all the evidence, in reply to the question raised by Dr. Penfield, we have a 
different interpretation of the case which he presented last year at these meetings. 
After amputation of the occipital lobe in that case, which was probably the most 
extensive lobectomy of all reported, there was splitting of the macula. The fact 
that the macula had been spared before the operation may well have been due to 
a remnant of visual cortex, which was demonstrated histologically in the portion 
removed. However, the amputation line must have passed anterior to the most 
forward extension of the area striata or destroyed the most anterior afferent fibers 
to the cortex. 

Dr. Dusser de Barenne has commented on the extent of the area striata. For 
the sake of emphasis, reference to the descriptions of Brodmann and von Economo 
shows that the area striata on the inferior wall and valley of the calcarine trunk, 
the stem, extends far more anteriorly than is represented on the diagrammatic 
figures shown here. In fact, it extends, according to von Economo, to a frontal 
plane falling at the level of the splenium. Therefore, it would require a very exten- 
sive resection of the occipital lobe to destroy all the calcarine cortex or interrupt 
all the fibers leading to it. We believe that this is the explanation, and it is not 
necessary to assume bilateral representation to explain macular preservation. 

Dr. Penfield spoke of the recent report by Juba of a case of softening of the 
occipital cortex on one side and some atrophy of the geniculate body on the opposite 
side. We believe that that work stands alone. The careful studies of Putnam and 
Brouwer on human material showed no such degeneration of the geniculate body 
on the opposite side. Likewise, Poljak’s painstaking investigations in the monkey 
revealed no degeneration in the contralateral geniculate body. 

Such a case as the one Dr. Putnam just reported, the first one with the small 
sector scotoma including the fixation point, is most difficult to explain. In fairness 
to Dr. Penfield, I may say that this sector scotoma or, as a fact, any sector scotoma 
which includes the fixation point is just as much against the conception of an exten- 
sive unilateral representation of the macula as against the idea of bilateral macular 
representation. 

In reply to Dr. Meyer, I hope that some day he will publish his studies so that 
all may have the benefit of them. I think that he spoke of the separation of the 
fibers of the geniculocalcarine pathway into various strata. There must be a definite 
anatomic cleavage, because of the fact that so many of the quadrant defects end at 
the horizontal meridian. It would be invaluable to correlate clinical studies with 
his most extensive researches in this field. 
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Dr. Meyer raised one question with reference to our fourth case, in which there 
was macular splitting but a shift of the vertical meridian 1 degree toward the blind 
side. We have found that this shift not always but frequently occurs when ther. 
is macular splitting, and we think that has been explained by Fuchs, who stated 
that when hemianopia is complete, extending right up to the fixation point, ther; 
is a shift of the gaze in order that the point of regard can be brought on the 
sensitive half of the retina. One does not find the shift with stereocampimetry 
when the macula is spared, but frequently it is seen in cases of splitting of the 
macula. This phenomenon has been corroborated by photographic studies of the 
movements of the eves of hemianopic patients while following a swinging pendulum 
The eyes of such a patient tend to go ahead or lag behind in order to keep th 
image on the more sensitive side of the retina. I do not think that this “shift” o, 
the perimetric chart should confuse one; it should rather be of assistance in decid 
ing between a macula-splitting and a macula-sparing hemianopia 


ORIGIN OF SENILE PLAQUES 
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In spite of a great deal of study, both histopathologic and_histo- 
chemical, no agreement has been reached as to the exact origin of the 
characteristic plaques that occur in the brain in cases of senile dementia. 
A survey of the extensive literature indicates that the hypotheses con- 
cerning the histogenesis of these senile plaques may be briefly listed as 
follows: 

1. They represent an inclusion of a parasitic fungus in the brain: 
Fischer ! (1907) and Schonfeld ? (1914). 

2. They consist of disintegrated neuroglial reticulum or of a deposit 
of some product of abnormal metabolism: Blocq and Marinesco * 
(1892), Redlich * (1898), Mivake ® (1906), Léri © (1906), Simchowicz * 
(1911), Bielschowsky * (1911), Alzheimer ® (1907), Perusini ?° (1909- 
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1911), Ciarla** (1914), Tumbelaka (1920), Bonfiglio ** (1922) ang 
Uyematsu ** (1923). 

3. They are the result of primary thickening of the axis cylinder: 
(1908) and Fuller (1911). 

4. They are derived from nerve cells: Bonfiglio '* (1908), Ansa- 
lone '§ (1913), Gierlich and Herxheimer '° (1907) and Vidoni *° ( 1920). 

5. They represent a disturbed colloidal substance or chemical modi- 
fication of the fundamental substance that constitutes the medium 
surrounding the nerve elements: Marinesco *! (1911), Bolsi 7? (1927), 
Creutzfeldt and Metz 7° (1926) and Giacanelli ** (1927). 

6. They originate as a primary local lesion of the vessel walls: 
Struwe *° (1929), 

7. They consist of a deposit of fatty acid which becomes transformed 


in time into an amorphous mass: Tinel *° (1924). 
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8. They are deposits of amyloid substance: Divry ** (1927), 
Marinesco *8 (1928) and Hechst * (1929). 

9. They arise from microglia: Ley *® (1922), Timmer *' (1925) 
and Verhaart ** (1929). 

10. They have a complex origin from necrotic processes in oligo- 
dendroglia, microglia and axis-cylinders: Urecchia and Elekes ** (1925). 

11. They arise both from neuroglial elements and from nerve cells: 
Lowenberg ** (1925) and Ferraro *° (1931). 

12. They are the result of hyperdifferentiation of neurons or ganglion 
cells: Bouman (1934). 

Thus, nearly all the known elements of the central nervous system 
have been considered by different authors to give rise to these lesions. 
Histologically, the plaques appear at different times to be closely related 
to nerve cells, blood vessels, axis-cylinders and glial elements. On the 
other hand, the plaques may at times be formed from fatty tissue, and 
some of them undoubtedly contain an amyloid substance. Furthermore, 
in a certain stage they are represented by primary alteration of the 
fundamental substance. 

In view of this confusion of ideas one must be cautious before 
concluding that senile plaques are derived from several elements of 
brain tissue. We shall discuss a possible single origin of such a kind as 
would make it difficult later to distinguish the origin of this lesion, which 
appears in so many various forms. We have been strongly impressed 
by the fact that the plaques appear more clearly with special staining 
methods for oligodendroglia than with other staining methods and that 
little is known about the appearance of oligodendroglia when a primary 
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degenerative change occurs in these satellite and interfascicular elements. 
Cajal ** assumed that the perineural satellites live symbiotically with 
nerve cells. It therefore seemed to be of primary importance to make 
a study of the appearance of the oligodendroglia under all conditions 
in cases of senile dementia in order to elucidate a possible relationship 
with the formation of senile plaques. 

Del Rio Hortega,** with his silver carbonate method, confirmed the 
existence of these neuroglia cells, which had been described by Cajal 
as without processes. Hortega, however, observed that the cells actually 
possess processes; the most numerous class of these cells he named 
oligodendroglia cells (glia cells with few processes). Properly speaking, 
credit for the original description of staining the protoplasmic processes 
of oligodendroglia cells belongs to Robertson,** who used the platinum 
chloride method. The most complete description, however, was pro- 
vided by del Rio Hortega, who used an ammoniacal silver carbonate 
mixture. Penfield,*® with his modification of the method, confirmed 
the work of Hortega and verified his conclusion as to the nature of 
oligodendroglia. 

CHARACTERISTICS 

Oligodendroglia cells make their appearance in later embryonic life 
and proliferate rapidly at about the time of birth. They are found in 
large numbers in the white matter, frequently in rows, and also account 
for most of the perineural satellites. The cytoplasm, which is abundant 
in early life, becomes granular and thin. The body assumes a rounded 
or oval shape; the processes are slender and may be studded with fine 
granules. They have a centrosome and Golgi polar apparatus and also 
contain gliosomes. It is believed that oligodendroglia cells show little 
morphologic variation throughout the nervous system. In the brain 
stem some complex formations of the cytoplasm are found; elsewhere 
in the various layers of the cerebrum, cerebellum, optic tracts, optic 
nerves and spinal cord these cells seem to be uniform. In contrast 
with the profound variations of other glia cells according to location, 
the apparent simplicity of oligodendroglia cells may be attributed to 


inadequate impregnation, which usually stains only the nucleus, leaving 
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the cytoplasm invisible. Oligodendroglia cells have been classified into 
three groups from the standpoint of their position and arrangement : 

1. Perineural satellites in the hollows between neuronal processes. 
Oligodendroglia cells often seem to rest in little hollows between expan- 
sions of neurons, and the satellite expansions spread over the nerve 
cell and even touch other structures. Cajal never observed astrocytic 
expansions that pass between a neuron and a satellite. A small pro- 
portion of perineural satellites are microglia cells. 

2. Perivascular satellites applied to capillaries. Throughout both 
white and gray matter oligodendroglia cells, in the form of perivascular 
satellites, are found with their cell bodies applied to capillaries. 

3. Interfascicular oligodendroglia. Oligodendroglia cells occur in 
the white matter in rows between the medullary sheaths. They may 
give the appearance of resulting from direct division. The longer 
processes pass upward and downward on the medullated nerves, and 
the smaller processes enclose the nerve tubes in a loosely woven net. 
Penfield *! pointed out the resemblance of oligodendroglia cells envel- 
oping medullated nerve fibers to the cells of Schwann which surround 
medullated fibers of peripheral nerves, and it is known that these two 
groups of cells may be stained by the same method. Del Rio Hortega 
carried the analogy still farther by demonstrating rings and infundibular 
formations within, as well as around, large medullated fibers. These 
resemble the incisures in myelin sheaths of peripheral nerves. That the 
formation and maintenance of myelin may be the chief function of 
oligodendroglia is an interesting hypothesis. 

Grynfeltt *? (1923) observed a homogeneous coagulum in the brains 
of senile persons which could be stained by Mayer’s mucicarmine. He 
expressed the belief that this substance is formed by some type of neu- 
roglia, and his pupil Pelluer suggested that the substance is formed by 
oligodendroglia. This suggestion was fully verified by Pagés. The 
mucinoid substance is evidently identical with the substance described 


‘ 


by Buscaino ** (1920) as forming “grapelike areas of disintegration.” 
In 1925 Penfield and Cone described a specific lesion of the oligoden- 
droglia which they termed ‘acute swelling of the oligodendroglia.” 
This consisted of a gradual swelling of the cytoplasm of the oligoden- 
droglia which even resulted in the rupture of the cells and complete 
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disintegration. Bailey and Schaltenbrand ** (1927) described swelling 
of the oligodendroglia in a case of Schilder’s disease and concluded that 
acute swelling of oligodendroglia is identical with mucoid degeneration, 
In regard to the question of mucoid degeneration there is great con- 
fusion. Alcohol is supposed to have some influence in demonstrating 
the presence of mucin. In our work mucin appeared more frequently 
in sections fixed in pyroxylin. However, even in frozen sections the 
mucin appears rather weakly stained, and we are convinced that it js 
not an artefact dependent on the action of alcohol. Dehydration appears 
to help in demonstrating the presence of mucin. Bielschowsky *° (1927) 
pointed out that he had demonstrated mucoid substance in the oligo- 


Fig. 1—The most common form of oligodendroglia cell observed in cases of 
senile dementia with moderate shrinkage. The sections shown in figures 1 to 9 
were stained by the modified method for oligodendroglia (Zeiss objective, oll 
immersion lens with 3 mm. aperture (numeric aperture, 13 mm. X 60); K. ocular 


number 2, & 3; total magnification, * 1,000. 


dendroglia of white matter in a supposedly normal brain fixed imme- 


diately after death. In contradiction to this, however, Grinker and 
Stevens *° (1929) reported that mucin is formed only in swollen oligo- 
44. Bailey, P., and Schaltenbrand, G.: Die muk6se Degeneration der Oligo- 


dendroglia, Deutsche Ztschr. f. Nervenh. 97:231, 1927. 
45. Bielschowsky, M.: Zentralbl. f. d. ges. Neurol. u. Psychiat. 47:604, 1927 
46. Grinker, R., and Stevens, E.: Mucoid Degeneration of the Oligodendro- 
glia and the Formation of Free Mucin in the Brain, Arch. Path. 8:171 (Aug.) 
1929. 
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Fig. 2—Earliest stage of specific degeneration of oligodendroglia cells. The 
cytoplasm is edematous; there is no cell membrane; the nucleus is swollen and 


the granular girders are more deeply impregnated and greatly ramified. 


* 


Fig. 3—A perivascular satellite oligodendroglia cell showing the same degree 


of degeneration as shown in figure 2. 
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Fig. 5—An advanced stage of degeneration of an oligodendroglia cell. The 
characteristic structure remains. 
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Fig. 6—An advanced stage of disintegration. 


Fig. 7.—A degenerated oligodendroglia cell in an advanced stage of disinte- 


gration. It has lost its characteristic appearance. 
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dendroglia. Time and further studies will be necessary to establish a 
final judgment. 
METHOD 

The special stains used in this study were the oligodendroglia stain 
as modified by Lee, Mayer's mucicarmine stain, the Heidenhain azan 
stain, the Bielschowsky stain, the Divry senile plaque stain, the stain 
for microglia, the Cajal stain for glia, the Weigert stain for glia fibers, 
the sudan III stain and the myelin sheath stain. 


RESULTS OF STUDY 

In the brains of patients with senile dementia, observation of the 
oligodendroglia cells shows the occurrence of shrinkage of both the cell 
body and the nucleus, while the cell membrane is greatly thickened and 
the processes are definitely fragmented (fig. 1). Some of the cells 
show a peculiar degeneration. The nucleus appears swollen, the cyto- 
plasm is edematous and there is no cell membrane. The granular 
girders around the nucleus are more deeply stained (figs. 2 to 6), 
Later stages of the same process show a cell with an irregular nucleus 
and disintegrated girders in a greatly swollen cytoplasm (fig. 7). Still 
later such a disintegrated cell may be indistinguishable from a minute 
senile plaque (fig. 8). The typical minute plaque shows an empty space 
between the central portion and the surrounding clumps, and some 
granules are found which closely resemble those present in degenerating 
oligodendroglia cells. In this stage there are at the same time pro- 
liferating glia cells both inside and outside the plaques. They may be 
microglia cells, oligodendroglia cells or astrocytes. Sometimes they are 
located in the center of the plaques, as if they had given origin to the 
plaques ; but in that stage the plaques have already undergone a certain 
amount of disintegration which gives the definite impression that the 
clial elements did not give rise to the plaques. In the stage of disinte- 
eration the size of the plaques tends to be greater, the central portion 
may be more irregular and even lobed, while the surrounding clumps 
are thicker and even more disintegrated than previously. Finally, the 
appearance of the plaques is one of complete disintegration. 

With Mayer’s mucicarmine stain the degenerated oligodendroglia 
and the senile plaques are selectively stained. In the senile plaques the 
central portion is a mucinoid mass, and the surrounding clumps also 
show a mucinoid network (fig. 10). Hemalum stains all the nuclei but 
not the central mass of the plaques. In the largest plaques the muci- 
carmine reaction is of somewhat less intensity; and other reactions, 
such as fat reaction, may be present in the same plaque. In the white 
matter mucin substance is also found in or outside the oligodendroglia, 
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Fig. 8—An ultimate stage of degeneration in an oligodendroglia cell or a 


minute senile plaque. 


Fig. 9-—A section of a senile plaque of moderate size. 
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as has already been described by Grynfeltt. Wath the azan stain the 
aniline blue stained all the senile plaques ; this also confirms the mucinoid 
nature of the senile plaques (fig. 11). 


SUMMARY AND CONCLUSION 

Senile plaques were first described by Blocq and Marinesco (1892). 
who called them sclerotic plaques of neuroglia, a name which was later 
changed by Redlich to miliary sclerosis. The term senile plaque was 
first applied to the lesion by Simchowicz. 

In preparations impregnated with silver the plaque may be observed, 
under medium magnification, as being composed of scattered clumps of 
irregular argyrophilic material; often in the center there is a fairly 
homogeneous spheroid mass. In the immediate neighborhood of this 
central mass the irregular clumps are usually less abundant than at the 
periphery. They tend to have a radial arrangement. In the outer zone 
of the plaque the arrangement of the clumps is very irregular. 

The complexity of the histologic appearance of the senile plaque is 
due to two main factors: proliferation of living glial elements, along 
with disintegration of the necrotic plaques. This is the reason for 
selecting minute plaques for study. 

Morphologically some oligodendroglia cells in cases of senile dementia 
show a specific degeneration and develop into minute senile plaques. 
Here it should be remembered that the specific histochemical reaction 
gives conclusive proof that the degenerated oligodendroglia cells and 
the senile plaques are part of the same morbid process: The former 
represent an early stage; the latter, the final outcome. Specifically, 
mucicarmine stains selectively all senile plaques and also those small 
elements corresponding to degenerated oligodendroglia cells. 

Adequate studies of the histology of the mucoid degeneration are 
meager at present, but it does seem to be established that minimal 
quantities of mucin may be present or absent in a normal brain. In 
several morbid conditions, especially when the function of the oligo- 
dendroglia is impaired, the degenerated oligodendroglia cells appear 
abundantly, possibly arising from the premyelin substance. — Finally, 
they may become mucocytes, and a process of disintegration results in 
complete dysfunction. We consider that sufficient facts are at hand to 
warrant the following conclusion : 

In the brain in cases of senile dementia oligodendroglia cells undergo 
a specific degeneration. They become mucocytes, or mucinization occurs, 
with an accompanying process of disintegration, and the resultant lesions 
are the senile plaques, as has been demonstrated in the present study 
both morphologically and histochemically. 
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THE NEURAL PROJECTION OF THE COCHLEAR 
SPIRALS ON THE PRIMARY ACOUS- 
TIC CENTERS 


F. H. LEWY, M.D. 
PHILADELPHIA 
AND 
HEINRICH KOBRAK, M.D. 


CHICAGO 


Numerous attempts have been made to determine the physical facts 
underlying auditory function in man and in animals. So far, none of 
the theories suggested have succeeded in explaining satisfactorily all 
clinical and experimental observations. 

The perplexities surrounding this problem were increased when 
Wever and Bray ' advanced the frequency theory of sound transmis- 
sion. Their demonstration of electrical phenomena by leading off action 
currents from the eighth nerve and from the cochlea was corroborated 
by Saul and Davis,? Hallpike and Rawden-Smith* and many others. 
In fact, for a certain time the evidence adduced by Wever and Bray 
seemed to have doomed the Helmholtz theory as well as every other 
theory based on a consideration of place. However, even such effective 
promoters of the frequency theory as Davis and his co-workers * had 
to admit that various physiologic and clinical observations could not be 
understood except by a theory taking account of place. It was therefore 
still open to discussion whether or not the cochlea acted as a whole 


“telephone theory” —or in segments—“place theory.” 


Read at the Sixty-First Annual Meeting of the American Neurological Asso- 
ciation, Montreal, Canada, June 5, 1935. 
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These considerations led us to believe that examination of the ana- 
tomic and histologic connections between the cochlea and the primary 
acoustic centers might contribute to the solution of the problem. 


METHODS 


Poljak ® and Lorente de N6® approached the problem with the methods used 
in the study of normal anatomic structures, the one using Weigert’s stain and the 
other the gold and silver impregnations of Golgi and Cajal. 

Attempts to follow the degenerated cochlear nerve fibers from a_ peripheral 
lesion in the cochlea to their endings in the brain stem with Marchi’s osmium 
method—so successfully applied by Brouwer* in the solution of the analogous 
problem of the projection of the retina on the lateral geniculate body—have up to 
this time been unsuccessful. 

In our experiments we were able to produce small lesions with a dentist's 
drill at various points in the three cochlear spirals in the rabbit and to trace 
the resulting degeneration into the primary acoustic centers by Marchi’s method. 

The bulla ossea of the anesthetized animal placed in a recumbent position was 
opened on the ventral side. In the exposed middle ear, the fenestra rotunda, the 
stapes and the tensor tympani muscle served as landmarks to enable exact place- 
ment of the lesions in the desired coil. The size of the drills as well as of the 
needles used in the destruction of the soft parts of the coils had to be measured 
and compared with the actual size of a cochlear slide under the microscope. The 
operation was carried out under aseptic conditions and the animal allowed to live 
for two weeks. It should be stressed that the production of these cochlear lesions 
was followed neither by nystagmus nor by any disturbance of equilibrium, pro- 
vided the lesion was really confined to the cochlea. 

Two weeks after the operation the animal was bled to death under ethyl 
carbamate (urethane) anesthesia, and the brain and the temporal bone were imme- 
diately removed and placed in a solution of formaldehyde diluted 1:10 for embed- 
ding and serial sections. 

The Marchi technic used to demonstrate the degenerations in the nervous 


in 1909, 


system was the modification described by one of us 

It is obviously impossible to confine the lesions in such an operative procedure 
to a single cochlear spiral. But this seems of minor importance since the anatomic 
limitation of a single spiral coincides only to a limited degree with its physiologic 
equipment of sound receptors. On the other hand, there is anatomically a gradual 


transition from one spiral to the next. Therefore, every description must be in 


5. Poljak, S.: Ueber den allgemeinen Bauplan des Gehorsystems und uber 
seine Bedeutung fiir die Physiologie, ftir die Klinik und ftir die Psychologie, 
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des Hirnstamms, J. f. Psychol. u. Neurol. 32:170, 1926. 
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and 327, 1933. 
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jektion der Retina auf die primaren Opticuszentren, Schweiz. Arch. f. Neurol. u. 
Psychiat. 13:118, 1923. 

8. Lewy, F. H.: Degenerationsversuche am akustischen System des Kanin- 
chens und der Katze, Folia neuro-biol. 2:471, 1909. 
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way schematic. However, the combination of several Marchi series with 


some 
variously placed lesions gives a fairly reliable picture of the central representa- 


tion of different parts of the cochlea. We confine ourselves, therefore, to a descrip- 
tion of three characteristic Marchi series, made, respectively, after destruction 
of the three cochlear spirals, as related to the corresponding series through the 
inner ear. 
PROTOCOLS 

Superior Spiral—Figure 14 shows a horizontal section of the cochlea of a 
rabbit two weeks after operation. In the middle and the inferior part of the cochlea 
the nerve fibers and ganglion cells in the spiral canal were clearly visible. The 


Fig. 1—.<1, horizontal section (* 40) of the inner ear, with destruction of the 
inferior coil; B, midmodiolar section (* 40) of the inner ear, with destruction 
of the inferior coil. The black lines indicate the area of the lesions. 


inferior and the middle coil showed slight changes in the finer structures but 
were tree from precipitations. Reissner’s membrane was intact. At the apex the 
remnants of the operative lesion were to be seen. The bore in the promontorial 
wall was healed, but the helicotrema coil was filled throughout with connective 
tissue and newly formed bone. Corti’s organ, the basilar membrane, etc., were 
destroyed. 

The nerve fibers of the superior turn entered the brain stem in the most 
medial and anterior region (fig. 2.4). A small though definite number of 
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Fig. 2—Cross-sections of the medulla oblongata (Marchi preparations made 
about two weeks after operation on the inner ear); A, destruction of the superior 
cochlear spiral. Degenerating fibers in the inner third of the root (X), turning 
partly into the trapezoid body. 8, destruction of the medial cochlear spiral. Degen- 


erating fibers in the medial third of the root, leaving free the zone covered with 
black granules in A. C,destruction of the superior cochlear turn; degenerating root 
fibers splitting off around the cells of the crossed medial trapezoid nucleus (X). 
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degenerated fibers branched off directly into the trapezoid body and after having 
crossed the middle line ended around the cells of the medial nucleus of the 
trapezoid body (fig. 2C). The majority of the degenerated root fibers bifurcated 
into a smaller ascending bundle to the ventral region of the ventral cochlear 
nucleus (fig. 3.4) and a larger descending part to the tuberculum acusticum. 
These fibers turned in a dorsolateral direction and split off in the deep and medial 
laver of the most ventral part of the tuberculum acusticum (fig. 3C), particularly 
in the so-called nucleus proprius. The total space of degenerated area covered 
2 or 3 mm. in the orocaudal direction. 

Medial Spiral—tThe histologic series through the inner ear of a rabbit showed 
that the lesion was confined to the medial coil. 

The projection of the medial spiral on the medulla oblongata covered a wider 
space than that of the two other spirals together, as could be seen in the root 
area (fig. 2B). The medial part of the root—occupied by fibers of the superior 
coil—was in this series absolutely free from Marchi granules. A smaller number 
of degenerated fibers ran directly through the trapezoid body to its crossed 
nucleus, where they ended in big droplets. The area of degenerated root fibers 
spread also in the fronto-occipital direction, showing clearly the bifurcation into 
ascending and descending branches. The minute black granules of the descending 
arm occupied the medial third of the ventral cochlear nucleus as seen in the 
dorsoventral direction in the shape of a triangle the basis of which was located 
medially with the apex pointing laterally (fig. 3B). The descending branch 
turned in closed formation dorsally and laterally and terminated in the medial 
part of the tuberculum acusticum mostly around the radiate cells of the medial 
layer but occasionally also in the deep and even in the superficial layer (fig. 4 4). 
While these endings were like powder, those around the great nerve cells were 
larger and more like particles. The total space of degeneration covered in the 
orocaudal direction was from about 3 to 4 mm. 

Inferior Spiral—Figure 1B shows a midmodiolar section of the cochlea of a 
rabbit with a lesion in the inferior coil. Great care had to be taken that 
the lesion of the inferior coil left the modiolus intact. The picture shows the 
modiolus as well as the middle and the superior coil intact. The bore in the 
promontorial wall extended into the scala vestibuli of the basilar turn. As in 
the reactions shown in figure 1 4, connective tissue and newly formed bone filled 
the bore and a part of the scala vestibuli. Reissner’s membrane was destroyed. 
Remnants of it are to be seen attached to the spiral ligament. The basilar 
membrane was kinked and Corti’s organ destroyed. The nerve cells of the 
inferior spiral proved on microscopic examination to be degenerated. Histologic 
examination corroborated the assumption that the lesion was confined to the 
inferior whorl and did not damage the nerve fibers running down within the 
modiolus from the higher coils to the meatus acusticus internus. 

The neural projection of the inferior turn, particularly in the neighborhood 
of the fenestra rotunda, differed widely from that of the two other coils. The 
total number of degenerated fibers was comparatively small. The degenerated 
root fibers entered the brain stem in two or three fascicles caudally and laterally. 
Almost no degenerated fibers were found in the trapezoid body. The entering 
fibers crossed the posterior cochlear nucleus from its ventrolateral to its dorso- 
medial part and then appeared to turn orally and caudally. The descending 
part could be seen for a short distance only. Its fibers split up in the deepest 
layers of the tuberculum acusticum (fig. 4B) and in the posterior nucleus. The 
majority ascended and split up in the ventral cochlear nucleus. Here the degenera- 
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Fig. 3—A, degenerating root fibers ending in the ventral part of the ventral 


nucleus (X ) after destruction of the superior cochlear spiral. B, degenerating root 
fibers in the medial part of the ventral cochlear nucleus (X) after destruction 
of the medial cochlear turn. C, entering root fibers and secondary tracts between 
the corpus restiforme and the tuberculum acusticum after destruction of the 
superior cochlear turn, with the degenerating nerve fibers entering the ventral part 
of the tuberculum acusticum (X). 
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tion extended up to the region of the seventh nucleus. The distribution of the 
Marchi granules was rather diffuse all over the ventral nucleus, except in series 
in which the lesion was distant from the fenestra rotunda. The nearer the lesion 
came to the medial turn the closer the black granules drew to the dorsal part of the 
ventral nucleus. 

Combining the results of the study of the various lesions of the cochlear 
spirals in a somewhat schematic way, we learned that after destruction of the 
superior turn (fig. 5 4) the degenerated root fibers entered the medulla oblongata 
in the most frontal and ventromedial region. The descending arm terminated in 
the ventral division of the tuberculum acusticum, especially in its nucleus proprius, 
and in the ventral parts of the posterior and the interstitial nucleus. The ascending 
fibers were massed in the ventral region of the ventral cochlear nucleus. A 
fourth definite, though not large, degenerated bundle passed through the trapezoid 


Fig. 4—Entering root fibers and secondary tracts between the corpus resti- 


forme and the tuberculum acusticum; A, after destruction of the medial coil 
showing the degeneration in the medial part of the tuberculum acusticum around 
the radial cells (XN); B, after destruction of the inferior turn, showing that only 
a few degenerated fibers end in the deep layer of the dorsal part of the tuberculum 
acusticum (X). 


body to its contralateral medial nucleus. This tract could be seen best in horizontal 
sections, 

The fibers of the medial turn (fig. 5B) occupied a much larger portion of 
the root in both the orocaudal and the lateral directions. The ventromedial part 
of the root was essentially free from degeneration. Most of the Marchi granules 
were situated in the central part of the root, some in the dorsolateral area. The 
degenerated fibers terminated in the same nuclei as those from the superior 
turn, except that they occupied a more dorsal position in the brain stem. The 
endings around the radiate cells of the tuberculum acusticum as well as in its 
other layers were more extensive than those from any other convolution. The 
branch to the trapezoid bedy was reduced to a few fibers. 
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Fig. 5—Diagram of the degenerated nerve fibers in the medulla oblongata 
aiter destruction of (.4) the superior, (B) the medial, and (C) the inferior 
cochlear spiral. 
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The same arrangement held for lesions in the inferior part of the medial and in 
the superior part of the inferior turn; i. e., the degenerated areas in the 
aforementioned nuclei moved gradually toward a dorsal position. This, however, 
was not true when the lesion approached the basal turn proper, near the fenestra 
rotunda (fig. 5C). The fibers from this region entered the brain stem at its 
caudal and dorsolateral part. Degenerations could be found neither in the trapezoid 
body nor in the medial strata of the tuberculum acusticum. The distribution was 
panes more diffuse in the deep layer of the tuberculum acusticum, and in the 
posterior and ventral cochlear nucleus and extended in the latter, in fact, to its 


oral end. 
In short, the projection of the superior cochlear spiral was more ventrally 


located and that of the inferior spiral more dorsally located in the primary 
acoustic centers. But the basal turn near the fenestra rotunda behaved differently— 
the degenerated fibers terminated in the ipsilateral tuberculum acusticum and 
ventral cochlear nucleus and in the contralateral medial nucleus of the trapezoid 


body. 
COMMENT 

Our experiments corroborated Poljak’s assumption as to the arrange- 
ment of the nerve fibers coming from the different cochlear spirals in 
the medulla. Lorente de No,® who originally favored another concept, 
agreed with our solution of the problem after having studied our Marchi 
preparations. ‘There seems to be complete agreement that the cochlear 
system shows the same reversal of the peripheral and the central rep- 
resentation as occurs in the optic and pyramidal systems. The bifur- 
cation of the entering root fibers also seems to be established, though 
our method shows only the presence of an ascending and a descending 
branch. The proof that they really branch off from the same root fiber 
has been furnished by silver impregnation methods (Lorente de No °). 

As regards the relation of the primary endings of the different 
cochlear spirals to the cell groups giving origin to the secondary acoustic 
systems, we found that the fibers of the inferior turn, transmitting the 
tones of highest pitch, end in the medioventral division of the ventral 
nucleus (Winkler '’). Here great motor cells, from 25 to 35 microns 
in diameter, are found which, according to Winkler’s experiments, send 
their neurons into the trapezoid body. In other words, the secondary 
system of the basal cochlear turn passes chiefly into the trapezoid body. 
\s to the medial and superior spirals, the number of these secondary 
fibers in the trapezoid body decreases in direct proportion as the primary 
root fibers to the crossed trapezoid nucleus increase. In short, it seems 
justifiable to assume that each of the three convolutions of the cochlea 
sends about the same number of fibers into the trapezoid body, some 
as primary and some as secondary fibers. 


9. Lorente de N6, R.: Personal communication to the authors received on 
April 28, 1935. 
10. Winkler, C.: De bouw van het zenuwstelsel, Haarlem, The Netherlands, 


de Erven F. Bohn, 1920, vol. 2. 
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In addition to this trapezoid system, the medial and the superior 
cochlear spiral send their root fibers into the medial layer of the tuber- 
culum acusticum and to the dorsolateral division of the ventral nucleus. 
In the tuberculum acusticum they split off around tall radially arranged 
cells about 50 microns in length. The neurons of these cells pass—as 
the experimental degenerations observed by von Monakow " in animals 
and the histologic findings of Lewy '* in deaf and dumb persons showed 
—through Monakow’s striae acusticae to Monakow’s auditory field and 
proceed uninterruptedly to the crossed nuclei of the lateral lemniscus, 
to the posterior colliculi and possibly to the medial geniculate body. 
Finally, the cells of the dorsolateral division of the ventral nucleus 
send their neurons through Held’s intermediate system to the ipsilateral 
and crossed superior olives. 

Histologically, the medial division of the ventral acoustic nucleus 
and the nucleus of the trapezoid body have the common feature that 
the entering ascending fibers end in Held’s bulbs around the ganglion 
cells. Around the pyramidal cells of the dorsolateral division of the 
ventral nucleus and around the great radiate cells of the tuberculum 
acusticum, on the other hand, the descending root fibers are arranged 
in pericellular plexuses (Ramon y Cajal '* and \Winkler ’°), 

The complicated connections and the misleading nomenclature 
become simplified in a study of the phylogenetic development of the 
acoustic nuclei. Simultaneously with the development of the basal part 
of the cochlea in amphibians, the nucleus magnocellularis is to be seen 
in the medulla ventral to the situation of the nucleus of Deiters. Into 
the nucleus magnocellularis enters the dorsal posterior part of the eighth 
nerve, i.e., the fibers which in our experiments originate from the basal 
spiral and pass into the dorsal division of the ventral nucleus. This 
nucleus, however, develops—according to Ramon y Cajal '* and Bran- 
dis the nucleus magnocellularis. Its secondary tract, thi 
corpus trapezoides, crosses in amphibians, reptiles and birds in the dor- 


sal part of the medulla oblongata (fig. 6). 


11. von Monakow, C.: Striae acusticae und untere Schleife, Arch. f. Psychiat. 
22:1, 1890. 
12. Lewy, F. H.: Doppelseitige aufsteigende Entztindung des akustischen 


Systems, Ztschr. f. d. ges. Neurol. u. Psychiat. 2:11, 1910. 

13. Ramén y Cajal, S.: Histologie du systéme nerveux de l'homme et des 
vertébrés, translated in French by L. Azoulay, Paris, A. Maloine, 1909, p, 786. 

14. Ramén y Cajal, S.: Les ganglions terminaux du nerf acoustique des 
oiseaux, Trab. d. lab. de invest. biol. Univ. de Madrid 6:195, 1908. 

15. Brandis, C.: Untersuchungen tiber das Gehirn der Vo6gel: II. Ursprung 
der Nerven der Medulla oblongata, Arch. f. mikr. Anat. 43:96, 1894. 
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In reptiles, which have a cochlea similar to that of mammals, there 
js, in addition to the aforementioned fibers leading to the magnocellular 
nucleus, a more frontally situated bundle which ends in a second cell 
group. In birds this nucleus covers the magnocellular nucleus orally 
and caudally. It is called the angular nucleus and represents the pre- 
cursor of the tuberculum acusticum, Through the gradual enlargement 
of the tuberculum acusticum the ventral nucleus—originally situated 
dorsally and laterally in the medulla oblongata—is shifted medially and 
ventrally (medioventral division of Winkler). In mammals its sec- 
ondary tract, the trapezoid body, follows this ventral displacement in 
th emedulla oblongata (Ariéns-Kappers '*). Dorsally, the secondary 
system of the dorsolateral division of the ventral nucleus ( Held’s inter- 
mediate system) and, still closer to the fourth ventricle, Monakow’s 
striae acusticae coming from the tuberculum acusticum become disso- 


N. angutlaris 
(Brandis) 
N. magnocetlutaris 
N. taminaris 
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Fig. 6—Diagram of the auditory nuclei and tracts in the chicken (Bok). The 
magnocellular nucleus, corresponding to the ventral cochlear nucleus of mammals, 


is still dorsally situated, as is its secondary system, the trapezoid body. 


ciated into separate bundles. The ventrolateral part of the tuberculum 
acusticum becomes united in its deep layers with the ventral cochlear 
nucleus and forms its ventrolateral division. 

The results of the phylogenetic examination of the primary and 
secondary acoustic systems in comparison with the development of the 
cochlea agree rather well with the anatomic data gained by our experi- 
ments in secondary degeneration following lesions of the cochlea. 

Under these conditions, the assumption that three systems so differ- 
ent in their development, architecture and histology have a qualitatively 
uniform function seems unreasonable. No definite statement concerning 


16. Ariéns-Kappers, C. U.: Vergleichende Anatomie des Nervensystems der 
Wirbeltiere und des Menschen, Haarlem, The Netherlands, de Erven F. Bohn, 
1920. 
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the different functional meanings of the three acoustic pathways (fig. 7) 
can be given for the time being. A few suggestions, however, may be 
offered as a basis for further experimental investigation. There is 
practically no doubt that the corpus trapezoides is closely connected 
with acoustic function. It seems capable of transmitting at least ele- 
mentary tone sensations in lower animals. One might be inclined almost 
to connect it with tone perception. The later appearing striae acusticae 
of Monakow, in their uninterrupted relation to the medial geniculate 
body and, through it, to the cortex, may be best adapted to mediate 
auditory conception. 

Common to these two systems is the feature that most of their 
fibers end after having crossed the middle line. The fibers of Held’s 
intermediate system, however, end both in the ipsilateral and in the 
crossed superior olives, which are closely connected by a system of 
short fibers. The intermediate system is, therefore, the only acoustic 
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Fig. 7—Diagram of the primary acoustic nuclei of the rabbit and its secondary 
systems. Dorsally are shown Monakow’s striae acusticae to the nuclei of the mid- 
brain; ventrally follows Held’s intermediate system to the superior olives and the 


interolivary field, and most ventrally the trapezoid body to its crossed nucleus. 


tract the structure of which permits a comparison of two tones which 
reach the central nervous system with little difference of strength and 
time. Thus, it seems best adapted to provide sound localization. This 
consideration is in accordance with the experience that the superior 
olive represents the center of a complex reflex system of movements 
of the eye, ear and head directing the body toward an incoming sound. 

The last point open to discussion is the different distribution of the 
fibers of the basal spiral of the cochlea, i.e., of the fibers transmitting 
the tones of highest pitch. There is obviously a marked difference 
between the representations of tones of deep and high pitch in the 
cochlea. While the inferior limit of the scale ends sharply at from 
16 to 32 cycles per second, its superior limit varies widely. The highest 


tone used in music is the d° of the piccolo flute with 4,752 cycles. 
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But Edelmann claimed that tones up to 50,000 cycles were perceived." 
There is, thus, a sphere as extensive as 20 per cent of the scale which 
is not used in speech or music. As examples of sounds of such high 
pitch one might suggest those of piercing, disagreeable shrieking, 
whistling, etc., which produce vegetative reactions such as goose flesh, 
disturbed circulation and shuddering, as well as severe emotional reac- 
tions. In other words, it is possible that one is dealing here with a 
primitive adversive system. 

The exceptional situation with regard to the inferior spiral reappears 
in recent investigations made by Eyster, Bast and Krasno.'* They 
found that in guinea-pigs the cochlear response to frequencies below 
500 cycles was greater from apical leads, while at frequencies above 
this a larger response was obtained from basal leads. But a response 
of considerable magnitude could be obtained at frequencies above 200 
cycles after removal of all turns except the basal turn. Not until all 
cochlear spirals were destroyed was the response to all frequencies 
abolished 

From the neuro-anatomic angle there can be no doubt that the basal 
spiral differs from the two other turns. These structural facts were 


* who 


corroborated by the phy siologic observations of Davis and others 
showed that the frequency theory of the transmission of sound was 
not valid for tones of a pitch above 2,500 cycles. Clinical and experi- 
mental observations concerning the resonance frequency of the ossicular 
chain point in the same direction. They lead to the assumption that 
the ossicular sound transmission in man may cover a range from 17 
to 2,000 eveles. Sounds of higher pitch pass, according to the majority 
of phy sidlogists and otologists, directly to the inner ear. Finally, the 
existence of spiral fibers in the cochlea and of spiral bundles in the 
ganglion of Corti, as described by Ramon y Cajal.'* Held,'® Lorente de 


and Retzius,*° complicates the situation still more. 

In brief, despite the uniform architecture of the cochlea its func- 
tional unity is questionable. 

On the basis of these physiologic facts and the results of our 
anatomic investigations, we emphasize that the theory which takes 
account of place is still indispensable for the explanation of auditory 
function. 

17. Ziehen, T.: Physiologische Psychologie, Jena, Gustav Fischer, 1906. 

18. Eyster, J. A.; Bast, T. H., and Krasno, M. R.: Studies on the Electrical 
Response of the Cochlea, Am. J. Physiol. 113:40, 1935. 

19. Held, H.: Zur Kenntnis der peripheren Gehorleitung, Arch. f. Anat. u. 
EntwekIngsgesch., 1897, p. 350. 

20. Retzius, G.: Die Endigungsweise der Gehérnerven, Biol. Untersuch., n. F. 
3:25, 1892. 
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SUMMARY 


3y means of small holes drilled into the various cochlear spirals of 
the rabbit the cochlear nerve was damaged at different levels. The 
degeneration in the medulla oblongata was examined by Marchi’s 
osmium method. 

The experiments showed that the cochlear spirals were topically 
represented in the primary acoustic centers. The projection of the 
inferior parts of the cochlea ended dorsally and that of the superior 
parts ventrally in the tuberculum acusticum and in the ventral cochlear 
nucleus. However, the projection of the basilar spiral, transmitting 
the tones of highest pitch, ditfered from that of the rest of the cochlea, 
at least in the neighborhood of the fenestra rotunda. This anatomic 
observation is in accordance with physiologic function, which shows that 
the frequency theory of the transmission of tone is not valid for high 
tones and that the ossicular chain does not conduct tones of high pitch. 

The functional unity of the cochlea seems, therefore, questionable. 

The results of this investigation strengthen the “place theory” which, 
despite the interesting experiments in frequency transmission of sounds, 
still appears indispensable for the explanation of auditory function. 


Clinical and Pathologic Notes 


ENDOSCOPIC TREATMENT OF HYDROCEPHALUS 


Description of a Ventriculoscope and Preliminary Report of Cases 


Joun E. Scarrr, M.D., NEw York 


The use of the endoscope in the treatment of hydrocephalus promises 
« distinct advance in the surgical attack on this condition. By means of 
the ventriculoscope it is possible to carry out rational surgical pro- 
cedures with a minimum of shock which was impossible with ‘the 
earlier forms of surgical intervention. 


HISTORICAL NOTE 


Sound surgical principles for the treatment of both types of hydro- 
cephalus were established over a decade ago, largely through the 
brilliant contributions of Dandy'; but general interest and the practical 
application of these principles to clinical problems have lagged seriously 
since that time, as revealed by a brief resume of the literature. 

Excision of the choroid plexus as a means of treating nonobstruc- 
tive hydrocephalus was first proposed by Dandy in 1918.14 At this 
time he had successfully performed the operation on four infants. Three 
died within four weeks, but one was alive after ten months. Dandy, 
however, has not subsequently added reports of cases, and, so far as 
I can determine, there is no other record in the literature of successful 
surgical excision of the choroid plexus in an infant for the relief of 
congenital nonobstructive hydrocephalus. 

A similar situation has existed for many years in regard to the 
surgical treatment of obstructive hydrocephalus. In 1922 Dandy '™ 
pointed out that in order to cure this type of hydrocephalus the ventricu- 
lar fluid must be drained into the subarachnoid spaces; he described 
a simple and rational operation for accomplishing this end called “third 
ventriculostomy,” which consisted of puncturing the floor of the third 


Read at the Sixty-First Annual Meeting of the American Neurological 
\ssociation, Montreal, Canada, June 5, 1935. 


l. (a) Dandy, W. E., and Blackfan, K. D.: An Experimental and Clinical 
Study of Internal Hydrocephalus, J. A. M. A. 61:2216 (Dec. 20) 1913; (b) 
Internal Hydrocephalus: An Experimental Clinical and Pathological Study, Am. 


J. Dis. Child. 8:406 (Dec.) 1914. (¢) Dandy, W. E.: Internal Hydrocephalus, 
ibid. 14:424 (Dec.) 1917: (d) Extirpation of the Choroid Plexus, Ann. Surg. 68: 
569, 1918; (¢) Experimental Hydrocephalus, ibid. 70:129, 1919: (f) Diagnosis 
and Treatment of Hydrocephalus, Surg., Gynec. & Obst. $2:112, 1921; (g) Cause 
of So-Called Idiopathic Hydrocephalus, Bull. Johns Hopkins Hosp. 32:67, 1921; 
(h) Operative Procedure for Hydrocephalus, ibid. 33:189, 1922; (i) Cerebral 
Ventriculoscopy, ibid. 33:189, 1922; in Lewis, Dean: Practice of Surgery, 
Hagerstown, Md., W. F. Prior Company, 1932, vol. 12, p. 213. 
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ventricle. In this preliminary report he stated that he had used this 
method in four cases, but since then he has not added a report of new 
cases to the literature. In 1932" he described a modification of his 
original technic and at the same time reported that one of the children 
originally operated on by him in 1912 was alive and well. In 1934 
Doughty * reported the case of an infant apparently well six weeks after 
perforation of the floor of the third ventricle. Stookey and I* have 
reported successful results from this procedure in two cases of obstruc- 
tive hydrocephalus. As far as can be determined, these few and scat- 
tered reports are the only instances on record of perforation of the 
floor of the third ventricle successfully performed by the open method 
for the relief of obstructive hydrocephalus. This resume of the litera- 
ture reflects in a general way the situation regarding the surgical treat- 
ment of hydrocephalus at the time that endoscopic treatment was 
introduced. 

The endoscope was first used for fulguration of the choroid plexus 
in a case of communicating hydrocephalus by Dandy '" in 1922. A year 
later, in 1923, Mixter* employed it to make an opening through the 
oor of the third ventricle in a case of obstructive hydrocephalus, 
Credit for the present revival of interest in endoscopy, however, belongs 
to Putnam,’ who reported in 1934 a description of a new instrument, 
which he called a ventriculoscope, specially designed for cauterizing 
the choroid plexus in children with nonobstructive hydrocephalus. Put- 
nam used this instrument twelve times on seven children, with encourag- 
ing results. At the time that his communication was made I had been 
working for several months on the same problem and had devised a 
ventriculoscope of somewhat different design, which | had used to 
cauterize the choroid plexus. 


DESCRIPTION OF THE VENTRICULOSCOPE 

The ventriculoscope (fig. 1) embodies several features that were not pre- 
viously incorporated in such an instrument: (1) a telescope, which permits 
lateral as well as forward vision; (2) a movable electrode, which permits 
greater operative range in the cauterization of the choroid plexus; (3) a movable 
probe at the operating tip of the instrument, by which the floor of the third 
ventricle may be perforated under accurate visual control (fig. 2), and (4) an 
irrigating system, by which clear vision can always be assured at the site of 
operation. This system, moreover, provides for a constant pressure of fluid within 
the ventricle throughout the entire procedure. This prevents collapse of the 
ventricular walls and eliminates one of the chief sources of surgical shock (fig. 2). 


2. Doughty, J.: Operative Treatment of Hydrocephalus in Infants, J. South 
Carolina M. A. 30:51, 1934. 

3. Stookey and Scarff: Paper read by Dr. Byron Stookey at the Sixty-First 
Annual Meeting of the American Neurological Association, Montreal, Canada, 
June 5, 1935, to be published. 

4. Mixter, W. J.: Ventriculoscopy with Puncture of the Floor of the Third 
Ventricle, Boston M. & S. if 188:277, 1923. 

5. Putnam, T. J.: Treatment of Hydrocephalus by Endoscopic Coagulation 
of Choroid Plexus: Description of New Instrument and Preliminary Report of 
Results, New England J. Med. 210:1373 (June 28) 1934; Results of the Treat- 
ment of Hydrocephalus by Endoscopic Coagulation of the Choroid Plexus, Arch. 
Pediat. 52:616 (Oct.) 1935. 
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Fig. 1—Photograph of the ventriculoscope, showing the lens system, which 
permits both forward and lateral vision, as indicated by the lines OA and OA}. 
The cautery tip and punch (C) can be advanced or retracted as desired by means 
of the thumbscrew (7S). Irrigation of the operative field is controlled by a 
stopcock (JS). LC is the lighting connection leading to the battery box. EC is 


the connection between the cautery and the endothermy machine. 


RESERVOIR OF PHYS/OLOGIC 
SOLUTION OF SODIUM CHLORIDE 
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Fig. 2—dA shows the method of treating obstructive hydrocephalus by per- 
foration of the floor of the third ventricle. A hole is being punched through the 
floor of the third ventricle into the subarachnoid cistern at the base of the brain. 
B shows treatment of communicating hydrocephalus by electrical cauterization of 
the choroid plexus. Note how a constant fluid pressure is maintained within the 
ventricles throughout the operation, which prevents collapse of the walls and 


reduces shock. 
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In its general construction the instrument resembles a cystoscope, and consists 
of a sheath, a removable obturator and an operating element, which slips into the 
sheath after the obturator has been withdrawn. A silent electrode is attached to 
the patient’s body. Connections lead from the instrument to the endothermy unit, 
to the source of illumination, to a reservoir of irrigating fluid and to a suction 
machine. Details of the construction can be obtained from a study of figure 1. 


Special attention is directed to the arrangement for maintaining a 
constant pressure of intraventricular fluid throughout the operation 


\ aa 
Fig. 3.—The upper photograph shows an infant a few days after cauterization 


{ the choroid plexuses (January 1934), and the lower photograph, the same child 


fourteen months later (March 1935). The disease is apparently arrested. 


(fig. 2). Collapse of the ventricular wall following the release of fluid 
has been a major source of shock in the past. In 1918 Dandy ™ said 


that in cases of hydrocephalus of certain degrees 


Death will follow almost immediately upon the release of fluid. 
In the advanced cases we can hold out very little encouragement from operative 
procedures of any kind which will necessitate release of fluid and collapse of the 
brain. In three cases of this series . . . there was an immediate operative 


ollapse beginning with pallor of the face and body, rapid feeble pulse which 
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quickly became imperceptible, cold clammy perspiration, rapid shallow and irregu- 


lar respirations. . . . These things invariably began with evacuation of ven- 
tricular fluid. . . . Following escape of the fluid the thin brain walls collapse. 


The mechanical kinking of the larger vascular trunks by angulation of 
the infolding brain must have a pronounced effect upon the circulation.” 


By using the procedure described in this paper, however, the violent 
shock which Dandy described as occurring with the open type of opera- 
tion has been almost entirely eliminated (figs. +, 5 and 6). 


TREATMENT 
Communicating Hydrocephalus.—Cauterization of the choroid plexus for relief 
of the communicating type of hydrocephalus has been performed nine times in 
five cases with this instrument. One patient was alive and well fourteen months 
after the operation (fig. 3), with the disease apparently arrested. A second patient 


Fig. 4—Photographs of an infant after cauterization of the choroid plexus. 4 


shows the infant fifteen minutes after the left choroid plexus was cauterized. Note 
the absence of any sign of shock. Note also that there is no collapse or overriding 
of the cranial bones. B shows the same patient two days later. The child had 
been taking nourishment regularly ever since the operation. C shows the same 
patient nine days after the operation, at the time of discharge from the hospital. 
Note the depressed fontanel and the overriding of the cranial bones at the fronto 
parietal suture line, which developed after the operation as a result of the decrease 


in formation of cerebrospinal fluid. 


was alive six months after the operation. During the three months preceding the 
operation, the circumference of this patient's head had increased over 534 inches 
(14 cm.) ; at the time of writing the head is slightly smaller than before the opera 
tion. A third patient is alive two months after the first operation, and when last 
examined the head was 1 inch (2.5 cm.) smaller in circumference than when 
he was admitted to the hospital (fig. 4). \ fourth patient was operated 


on, the circumference of whose head had increased 7 inches (18 cm.) during the 
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Fig. 5—Temperature chart, showing the slight reaction following cauterization 
of the choroid plexus. 
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Fig. 6—Temperature chart, showing the slight reaction following cauterization 
of the choroid plexus. 
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two months just prior to admission. When measured two months after cauteriza- 
tion the head was 2 inch (1 cm.) smaller than before the operation was per- 
formed. This child died ten days later of an intercurrent infection. A_ fifth 
patient, who had successfully withstood cauterization of the choroid plexus on one 
side, died abruptly following an ill advised transfusion of blood. 

The initial surgical procedure was well tolerated in practically every instance 
(fig. 4). The child was usually given a small amount of camphorated tincture of 
opium as preliminary medication, and the small opening through the skin and bone 
was made following anesthesia with procaine hydrochloride. During the actual 
cauterization of the plexus the child was generally given a slight dose of ether 
for primary anesthesia to prevent motion. In one case, in which the operation 
was performed entirely with local anesthesia, the child showed no evidence of pain 


Fig. 7—Photograph of an infant taken three weeks after the floor of the third 
ventricle had been perforated with the ventriculoscope. At this time the circum- 
ference of the head was 3 inches smaller than it was when the operation was 
performed. 


at the time of cauterization. The immediate postoperative reaction was usually 
mild (fig. 4). In one or two cases it would have been difficult from examination 
of the chart alone to determine with certainty the day of operation (figs. 5 and 6). 
As a rule, there was no interruption of feeding. One child survived an unusually 
severe form of chickenpox contracted a few days after the operation. Another 
child survived a severe form of pneumonia, which was contracted on the second 
postoperative day. 

Obstructive Hydrocephalus—Puncture of the floor of the third ventricle for 
the relief of obstructive hydrocephalus, with drainage of the ventricular fluid into 
the cisterna interpeduncularis, has been performed once by means of the instru- 
ment. The patient was an emaciated infant, a few months old, with a huge head 
which had increased in circumference 41% inches (11 cm.) in slightly over a 
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month, At operation the ventriculoscope was easily introduced into the third ventricle. 
and the tip was brought to rest against the floor of the ventricle (fig. 2.4). The 
movable electrode, previously described, was then advanced cautiously under 
direct vision and was forced through the floor of the third ventricle into the 
cisterna interpeduncularis. After the operation the child’s head stopped growing, 
and six weeks later it was 1% inches (3 cm.) smaller than before the operation 
(fig. 7). Soon after that, however, the head rather abruptly began to grow and 
continued to do so until the child died, a few weeks later, of inanition and inter- 
current infection. Autopsy showed a healed scar at the point of puncture. This 
case demonstrates clearly the feasibility of the procedure but points out also 
the necessity of enlarging the opening beyond a mere puncture wound. This, of 
course, can easily be done by gently tearing the thin wall of the ventricle with 
the probe at the time the puncture is made. 


SUM MARY 
A ventriculoscope has been described, which has certain features 
not previously embodied in such an instrument. 

Cauterization of the choroid plexus for the relief of nonobstructive 
hydrocephalus in infants has been performed with the instrument nine 
times on five patients. 

Perforation of the floor of the third ventricle for the relief of internal 
iydrocephalus has been performed once with the instrument. 

The results obtained have been encouraging. 

Mr. Frederick C. Wappler, of the American Cystoscope Makers, Inc., New 
York, assisted in developing the instrument. 


DISCUSSION 

Dr. Francis C. Grant, Philadelphia: I have had considerable experience with 
cases of hydrocephalus. Four or five years ago I attempted to carry out the same 
procedure as that described here, using instruments less favorably designed. 
The results were entirely unsatisfactory. For that reason I abandoned any attempt 
to treat patients with hydrocephalus by this method. I have one of Dr. Putnam’s 
instruments; I have not seen that of Dr. Scarff. I have used the former one. 
Owing to my inexperience the results were not as satisfactory as I had hoped, but 
I see no reason why with further practice I should not be able to accomplish the 
end in view. I am sure that, from the point of view of effectiveness at least, 
Dr. Putnam’s instrument is entirely adequate and satistactory. 

My reaction to treatment in cases of hydrocephalus is not good. I question the 
advisability of attempting to do anything because I am a taxpayer and [ am not 
sure that after ten years most of the patients will not be in institutions. It seems 
useless from an economic and sociologic standpoint to attempt to preserve the 
life of a child for a while and then have him returned to the community for sup- 
port. So many patients have other congenital anomalies in addition to internal 
hydrocephalus that I am skeptical about the possibility of many of them gaining 
adequate function and establishing normal relationships with their environment. I 
question whether it is worth while to attempt to save these patients when possibly 
only 10 per cent of them recover, and of that 10 per cent, I should imagine, 
although this merely is my opinion, 90 per cent are eventually thrown on the 
community for support and are finally sent to institutions. 

I suggest that prior to any treatment one try to find out by physiologic tests the 


degree of degeneration of the brain. If one could only in some way separate 
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the sheep from the goats or if one could see patients with hydrocephalus before the 
brain is markedly destroyed, as is usually the case, the procedure would be more 
worth while. I do think, however, that if attempts are made to treat the condition 
patients will come under observation earlier. If so, it seems conceivable that the 
chances of restoring these children to normal life will be much improved. 


Dr. WALTER E. Danpy, Baltimore: In my hands removal of the choroid plexus 
in cases of the communicating type of hydrocephalus has resulted in a high mor- 
tality, both immediately after the operation and later. The causes of death have 
been difficult to evaluate. I had feared that the effect of heat on the basal ganglia 
from cauterization of the choroid plexus was one of the important contributing 
causes. I am almost convinced that this danger has been overestimated. For some 
time I have thought that the mortality is increased by operation on both sides at the 
same time, and therefore, | am now using the unilateral operation. However, I have 
been removing the choroid plexus through an air-containing ventricular system; 
that is, the fluid is replaced with air. Although there is no immediate change in 
the patient’s condition following removal of the ventricular fluid, the substitution of 
Ringer’s solution for the air, is, I think, the cause of the severe subsequent reaction, 
which frequently ends in death. The reaction is doubtless due to the chemical 
differences between Ringer’s solution and normal cerebrospinal fluid. 

The procedure of Dr. Scarff disturbs me. The instrument must pass through, 
or very close to, the motor areas and speech area on the left. In this approach 
doubtless the line of vision, owing to the arrangement of prisms, is angular and 
1ot direct. 

I think, as does Dr. Grant, that when a child is clearly mentally defective opera- 
tive treatment is contraindicated. There can scarcely be any prospect of a normal 
mind in a child with congenital hydrocephalus after the age of 6 months. The 
actual size of the head is, of course, a safer index of mentality than the age. 

Recently I have been removing the choroid plexus from the ventricle by suction. 
The suction tube is placed on the tip of the glomus through a small Kelly cysto- 
scope (working in a medium of air), and suction is gradually increased. The 
choroid plexus can be seen to be pulled slowly into the tube and finally to break 
away from its attachments to the ventricular wall. In very young infants there is 
practically no bleeding following this procedure, apparently much less than follow- 
ing extirpation with forceps; nor is there injury to the ventricular wall or the basal 
ganglia. Then, too, I have been operating on one side at a time, and that has been 
responsible for a great reduction in mortality. 

Dr. Tracy J. PutNAM, Boston: Obviously there are many technical details t 
this operation which only experience can teach. The real question is whether any 
operation is justified. I think that judgment should be reserved until some of the 
children operated on have grown up and one can see what they are like. I cannot 
feel that a great burden is being placed on the taxpayers by preserving lives in 
this way, because it has been my experience that the ones who are imbecilic will 
succumb sooner or later, operation or no operation, from other defects. I believe 
that only the reasonably intelligent ones survive for any length of time. 

A detailed psychologic investigation of exactly what the child can and cannot 
do and a comparison of this with normal standards will do a good deal toward 
separating the sheep from the goats before operation. I have been much surprised 
to see how effectively and accurately such psychologists as Dr. Lord, of the Chil- 
dren’s Hospital, and Dr. Viola Jones, of the Psychopathic Hospital, have been able 


to gage what can be expected of a child with hydrocephalus after operation. 
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Case Reports 


CYSTICERCUS CYSTS OF THE BRAIN 


Report of a Case with Jacksonian Epilepsy 


ISABELLA H. Perry, M.D., SAN FRANCISCO 


While man is not ordinarily the intermediate host for any of the 
Taenia, exceptional cases are not rare. When the cysticercus phase 
does occur in the human host, larvae are found in the brain in from 
+1 to 83 per cent of the cases (table). The condition is less common 
in this country than in many others, but it should be kept in mind when 
symptoms of disease of the brain coincide with a history of tapeworm 
infestation. The following case is the first which occurred in the 
autopsy service of the University of California Hospital. 


REPORT OF A _ CASE 

Intestinal tapeworm for twenty years and jacksonian epilepsy for fifteen years, 
death in status epilepticus; cysticerci found in brain at autopsy. 

History.—A German man, aged 50, was admitted to the neurologic service at 
the University of California Hospital at 8 a. m. on Feb. 21, 1931, in convulsions, 
which had lasted eight hours. His occupations had been many, varying from 
soldier in the Boer war to salesman and rancher. He had lived in many parts 
of Europe, Australia, Africa and America. During his sojourn in Australia he 
had not worked with sheep; he had lived in Melbourne the greater part of the 
time. He had been free from disease except as related to the present illness 
for which he came under observation. 

For the past twenty years he had had an intestinal tapeworm. He had been 
repeatedly treated for this and had passed long chains of segments, but not until 
four years before admission was the head passed. (A record of the type of Taenia 
could not be obtained from the hospital where he was treated.) Since then he 
had had no gastro-intestinal symptoms. For the past fifteen years he had suffered 
from occasional convulsions. The description of the seizures corresponded with 
that of jacksonian epilepsy affecting the right side. The attacks occurred on an 
average of every two to three months. Some were mild and limited to the right 
side of the face; others were severe, beginning in the right side and becoming 
generalized. Sometimes the patient remained unconscious for as long as two 
hours. Between attacks he was perfectly well. 

At 11 p. m. on February 20 the patient’s sister found him sitting on a chair. 
There was marked tremor of all the extremities. He said he was cold. Immedi- 
ately after he had been put to bed convulsions began; they lasted until death, 
which occurred eleven hours later. 

Examuination.—This was limited because of the patient’s condition. He was 
large and well developed and was in deep coma, markedly cyanotic and sweating ; 
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convulsions occurred every two or three minutes. The convulsions were of jack- 
sonian type, with a rather slow progress, affecting successively the right side of 
the face, the corners of the mouth and the right cheek and eye. The eyes turned 
to the right; the head turned to the right; the right hand jerked; the right side of 
the trunk and then the left arm and hand and the left leg and foot became involved. 
Generalized convulsions lasted about a minute and receded in the opposite order. 
There were impaired pulmonary resonance and many coarse rales. The heart 
beat was regular and forceful. The pulse rate was 140; the blood pressure was 
90 systolic and 45 diastolic. The upper deep reflexes were slightly greater on 
the right than on the left side. There were no pathologic reflexes. The con- 
junctivae were injected. There was a bilateral external squint, and the pupils 
were constricted. (Morphine had been administered before admission. ) 

Course-——The patient died two hours after admission to the hospital without 
having regained consciousness. 


Fig. 1—Section of the brain showing cysticerci in the cerebral cortex. The 
mass to the right is in the olfactory lobe. 


Autopsy —This was performed four and a half hours after death. The left 
pupil only was dilated. There were recent petechial hemorrhages in the lungs 
(due to asphyxia during convulsions). The other organs were normal except the 
brain. 

The brain weighed 1,380 Gm. At the left pontocerebellar angle there was a 
small, pearl-gray, transparent cyst, about 0.5 cm. in diameter. This was not 
attached to the brain but was loose in the subdural space. A globular, pale yellow, 
opaque body was adherent to the tip of the right olfactory lobe; several other 
cysts and solid masses, nineteen in all, were embedded in the cerebrum. One was 
at the tip of the frontal lobe, and several were in the left motor area. The motor 
areas were not more involved than other areas (fig. 1). There was one cyst 
in the right lenticular nucleus, and one was free in the right lateral ventricle. No 
cysts were found in the cerebellum or pons. The distribution of the cysts had 
no pattern and did not have any discernible relationship to the cerebral architec- 
ture. The cysts varied little in size, being from 1 to 1.5 cm. in diameter. They 
had thin, clear velamentous walls, which were not attached to the cerebral sub- 
stance in which they were embedded, and could be readily lifted out. Within 
some of the cyst walls there was an inner membrane containing an irregular, 
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twisted, solid, pale ivory-colored body, which was smallest at the end where it 
was attached to the membrane. The cysts contained clear fluid. The solid masses 
were smaller than the cysts. Some of these were calcified; others were sclid 
pearl-gray bodies of about the consistency of the brain. On cross-section a con- 
voluted pattern was observed. 

On microscopic examination, the brain appeared normal with the exception 
of the area about the cysts. Encircling the cysts were zones of gliosis, infiltrated 
with plasma cells, lymphocytes, occasional eosinophils, and macrophages con- 
taining blood pigments. Peripheral to this there was a zone of rarefaction. The 
outer part of the wall contained numerous large giant cells and fatty acid crystals. 
In the least characteristic fields this wall enveloped a mass of calcified or hyaline 
material. In the most characteristic fields it surrounded a thin cuticular mem- 
brane. The exterior of the cyst was a homogeneous, pink-staining, indented 
ribbon, at the base of which was a single row of nuclei. Centrifugal to this was 
a delicate reticulum containing clear spaces. The body cavity of the larva was 
lined by a similar membrane, with the cuticular lining toward the canal (fig. 2). 
In a section cleared by Spalteholtz’ method, the head was identified. There were 
four outer calcified disks and a central calcified disk. These were considered to 
be the remains of the suckers and rostellum (fig. 3). No hooklets were found. 

Anatomic Diagnosis—The diagnosis based on the anatomic observations was: 
Cysticercus cellulosae in the cerebrum, right lateral ventricle and meningeal space ; 
petechial hemorrhages in the lungs. 


COMMENT 

Infestation with Taenia is dependent on ingestion of the parasite. 
While infestation may be accidental, the gross incidence of infestation 
with Taenia is directly related to the dietary habits of both hosts. 
According to reports from Prussia,’ there is a higher incidence of infes- 
tation among hogs from small farms than among those from large stock 
farms. From 1890 to 1905 the incidence of Cysticercus in swine 
slaughtered in Prussia dropped from 0.15 to 0.025 per cent. The inci- 
dence of larvae of Taenia solium in hogs was about the same as that 
of larvae of Taenia saginata in horses. Jews and Mohammedans pro- 
scribe by religious edict the eating of swine, so that infestation with 
Taenia solium is unorthodox among them. The Western world, by 
hygienic regulation, proscribes the eating of contaminated meat; hence 
the incidence of somatic taeniasis is low in that part of the world. It 
is, then, residents or travelers whose diet is not restricted by religion or 
public hygiene who are the victims of this parasite. Because of the 
high percentage and serious consequences of cerebral involvement in 
cases of Cysticercus infestation in man, early and thorough treatment 
of Taenia in the alimentary tract is potentially a preventive as well as 
a curative measure. 

Taenia solium is a parasite during its entire life. Man is ordinarily 
the definitive, and the hog the intermediate, host. In the intermediate 
or larval stage the encysted embryos live in the muscles or other tissues. 
By eating raw or rare pork man ingests the larvae, which develop to the 

1. Hutyra, A., and Marek, H.: Special Pathology and Therapeutics of the 
Diseases of Domestic Animals, edited and translated by John R. Mohler and 
Adolph Eichhorn, Chicago, Alex Eger, 1928, vol. 3, p. 558. 
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adult state in the upper part of the small intestine. The host usually 
harbors only one adult parasite. Less frequently man is the interme- 
diate host; or he may be both the intermediate and the definitive host. 
Man may become the intermediate host exogenously, by ingesting fluids 
or vegetables contaminated with the ova, or autogenously, by transfer- 
ring the contamination from the anus to the hands and mouth, or by 
regurgitating segments into the stomach during vomiting. The proba- 
bility of the latter method is increased by the facts that the worm inhab- 
its the proximal part of the small intestine and that both the disease and 
the cure are nauseating. It takes three months for the larvae to develop 
fully in the tissues. I do not know how long they can survive or how 
long it takes for them to become calcified. The habitation of the larvae 
within the host is not restricted to any special locality. There is no 
organ in which they have not been found. In man they are most fre- 
quently found in the eve, and next frequently in the brain. This may 
be due to the fact that the eye has no “silent areas” and readily permits 
of direct examination. In swine the distribution, except in muscles, is 


Incidence of Cerebral Involvement in Cases of Taenia Infestation 


Number of Percentage of 
Cases with Cases with 
Number of Involvement Involvement 


Reference Cases of the Brain of the Brain 
Stiles, cited by Osler ?.. a 1906 155 117 75 
Y. Vosgien, cited by Brumpt 1911 S07 330 40.9 


Dressel, quoted by Fantham, H. B.; 
Stephens, J. W. W., and Theobald, 
F. V.: The Animal Parasites of Man, 
New York, William Wood & Company, 


1916 .... Prior to 1916 $7 83 
Miiller, cited hy Aleock: Brit. J. 2: 
986, 1928 : Prior to 1928 21 59 


mentioned as only incidental. This may be either a true species differ- 
ence or only an apparent difference arising from the fact that man is 
interested in swine as potential pork and not in porcine cerebral pathol- 
ogy. The incidence of cerebral involvement in man is summarized in 
the table. 

The effect of cysticercosis of the brain depends on the location, 
number and size of the cysts. Convulsions are a frequent but not a 
specific effect. There is no satisfactory explanation of why or when 
convulsions are produced. In addition to the theories proposed for 
jacksonian epilepsy of other etiologies, there are two hypotheses regard- 
ing the inauguration of convulsions in cases of cerebral cysticercosis: 
(1) that toxins from the parasite are absorbed; (2) that a cyst is free 
in the ventricles and from time to time blocks an aqueduct, thus raising 
the cerebral pressure. 

In most cases the diagnosis is made at autopsy. In several instances 
a positive diagnosis has been made during the patient’s life based on 

2. Osler, William, and McCrae, T.: Principles and Practice of Medicine, 
New York, D. Appleton & Co., 1925, vol. 2, p. 551. 
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the occurrence of the larvae in the spinal fluid * or in the eye * or on 
the presence of small calcified nodules in the brain and in the muscles 
as revealed by roentgenograms.® Eosinophilia and the presence of 
cysticerci in the subcutaneous tissues are also cumulative evidence indi- 
cating the presence of the larvae in the brain. I have found no reports 
of the use of complement fixation in diagnosing infestation with Cysti- 
cercus cellulosae, but it produces a condition analogous to that present 
in cases of hydatid cyst, in which the patient's : serum gives positive 
complement fixation with the fluid from the cyst. 

Other organic lesions of the brain, such as tuberculoma and glioma, 
unfortunately may have no more specific manifestations than the cystt- 
cerci, so that a diagnosis by exclusion is not possible. The differentia- 
tion from other larvae in the brain is difficult anatomically as well 
clinically. Secondary cysts of Echinococcus are found in the brain ‘ 
less frequently than those of Taenia solium. They usually occur in 
children. A cyst may reach a large size and contain daughter cysts. 
Primary cysts are usually present in the liver and left side of the heart. 
Man is ordinarily only the intermediate host for Taenia ecchinococcus. 
Cysticercus bovis is less frequently reported as occurring in the brain 
of man. Its differentiation from Cysticercus cellulosae depends on 
identification of the intestinal parasite or the larvae. The latter are identi- 
fied by their heads; those of Taenia saginata are armed and those ot 
Taenia solium unarmed. When the cysts are degenerated or even cal- 
cified, accurate differentiation is not possible. Doubtless in such cases 
classification is influenced by probabilities, and the organism is called 
Cysticercus, cellulosae. 

SUMMARY 

A case of infestation of the brain with Cysticercus cellulosae is 
described, in which multiple cysts caused jacksonian epilepsy for fifteen 
years. A brief summary of the incidence of the larval infestation in 
man is recorded. The parasite was identified as Taenia solium by 
microscopic examination. 


3. Kulkov, A. E.: The Diagnosis of Racemose Cysticercosis During Life: 
Changes in the Cerebrospinal Fluid, Arch. Neurol. & Psychiat. 24:135 (July) 
1930. Sterz, A.: Ztschr. f. klin. Med. 61:64, 1907. Hartman, F.: Wien. klin 
Wehnschr, 15:547, 1902. Bremer, H.: Deutsche med. Wehnschr. 56:876, 1930. 

4. (a) Priest, R.: Brit. M. J. 2:471, 1926. (b) Brumpt, E.: Précis de 
Parasitologie, Paris, Masson & Cie, 1927, p. 528. (c) Kress, G. H.: Am. J. 
1924. 

. Roth, E. J. H.: Brit. M. J. 2:400, 1926. 
The sock a Test for Hydatid Disease, editorial, Lancet 2:1270, 1929. 
Fairley, K. D.: M. J. Australia 1:472, 1929; 2:320, 1929. 

7. Dew, H. R.: Hydatid Disease, ed. 1, Sydney, Australia, Australian Med- 

ical Publishing Company, Ltd., 1928, p. 365. 


MYOCLONIC AND EPILEPTIC ATTACKS PRECIPITATED 
BY BRIGHT LIGHT 


Rosert GoopkInb, M.D., Boston 


Hughlings Jackson urged repeatedly that the experiments of nature 
on man should be described, although their interpretation must often 
remain incomplete for the time. In the following unusual case the 
condition may be evaluated in terms of postencephalitis, myoclonus or 
reflex epilepsy. The patient’s definite responses to exposure of the 
eves to bright light were so constant that the history and observations 
are recorded, although many important questions must be left unan- 
swered for the present. 

REPORT OF A _ CASE 

History —A farmer’s daughter, aged 24, unmarried, had been admitted to the 
Springfield State Hospital, Sykesville, Md., on June 4, 1929, at the age of 19 
years, because of epileptiform convulsions, inability to withstand bright. sunlight 
and increasing mental deterioration. Her first convulsion occurred at the age of 
7 years. At the age of 13 she had two more, during the summer of 1923. Having 
progressed in school regularly thus far with her twin sister, she was thereafter 
unable to do fourth grade work, in spite of tearful and redoubled efforts. In 
the following January, three months before her fourteenth birthday, she had what 
in all probability was acute encephalitis, which her mother described as follows: 

“After two days with a cold in the head and feverish lips, she suddenly 
started to behave as though she had Saint Vitus’ dance, moving her arms and 
legs; she became delirious within several hours, grabbing and clutching at objects. 
She had fever, talked irrationally and required the administration of several hypo- 
dermic injections by the rural doctor.” 

At the height of this delirious episode she had the fourth convulsion. After 
the second day she could be up, but her mind had never seemed right since. At 
one time during the first week or so she slept steadily for thirty-six hours. 

For six months thereafter she spent much time in bed, dozing a great deal 
during the day but sleeping little at might. “Her eyes were not straight (as 
the mother stated in an earlier account her eyes were “crossed”). “She could 
not be still,” her mother stated; she wanted to be moving all the time, and she 
rarely went outdoors, except after sundown or on a cloudy day. Thus, in the 
mother’s words: “After the second day if she went out in the sun or even looked 
out of a sunny window, she threw up her hands and shook all over; her head 
dropped back; she closed her eyes and fell as though shot. I always covered 
her face with my apron and got her in as fast as I could. No; I never left her 
long enough to see what would happen.” 

She continued to grow worse and to have six or seven epileptiform convulsions 
a year; these seizures tended to occur near the menstrual period, in the morning, 

From the Henry Phipps Psychiatric Clinic of the Johns Hopkins Hospital, 
Baltimore, and the Department of Neuropathology, the Harvard University Med- 


ical School. 
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were frequently accompanied by incontinence of urine and biting the tongue and 
were followed by sleep and confusion. She deteriorated mentally; she was inca- 
pable of any work and at times had sudden jerking movements, so severe that 
she had difficulty in handling her fork and spoon. 

The patient was one of nonidentical twins and the ninth of thirteen children. 
Her twin sister completed three years of high school. All the thirteen siblings, 
at the time of writing aged from 14 to 41, secured a grade school education, and 
eight reached the fourth year of high school or more. They were born of unedu- 
cated, poor southern farmers. The father formerly drank alcohol to excess. A child 
of a paternal aunt and one of a paternal uncle were both subject to epileptiform 
convulsions. 

The patient was born on April 8, 1910, being delivered by a midwife; she 
weighed about 3!2 pounds (1,590 Gm.), nearly 1 pound (453 Gm.) more than 
her twin. There was no vomiting, cyanosis or infantile spasm. She was of 
normal development so far as could be remembered. At the age of 4 years she 
had pertussis but no nervous complications or sequelae. At this time she struck 
her head in a fall, but there were no significant sequelae. She had measles at 
the age of 17 vears. 

On admission to the hospital in 1929 she is said to have been wearing dark 
glasses because of “photophobia” and “lacrimation.” In notes she was described 
as becoming “very jerky” in sunlight or when excited, as when dressing to 
receive visitors, especially on bright days. 

In September 1933, after she had been transported quickly in a wheel-chair 
through bright sunshine, she arrived for examination in the middle of a typical 
violent seizure of grand mal. Immediately thereafter, while she was somnolent, 
unresponsive and breathing deeply, she was placed in a darkened room. After one- 
half hour, at which time she was again responsive but dull and confused, she 
was again wheeled into an indoor hallway brightly illuminated by sunlight. 
Within a few seconds she began to show sudden, diffuse, spasmodic, irregularly 
rhythmic jerkings, which will be described more fully 

Physical Examination.—The_ patient was small, slender, light-haired and 
light-skinned and was 5. feet (152.4 cm.) tall and weighed 89 pounds 
(40.4 Kg.). She showed little spontaneous activity, walking about slowly and, 
with a silly grin, talking in a high-pitched, monotonously drawling, tremulous 
voice. All her movements and speech were punctuated with occasional sudden 
jerks of the limbs and lower jaw, all more pronounced on bright days and set 
off in diffuse, disorderly form under the experimental conditions described. She 
held herself rigidly, with the arms adducted and semiflexed at the elbows and 
the head moderately flexed on the chest—a picture suggesting parkinsonism. 

The cranial nerves were normal except for slight paresis of the lower part 
ot the right side of the face, which was more apparent during spontaneous 
smiling. During hyperventilation on a subsequent occasion the mouth was drawn 
more definitely to the left, and the right palpebral fissure was wider than the 
left. The jaw and protruded tongue were involved in the sudden spasmodic 
jerking. The posterior wall of the pharynx inclined forward to the right, sloping 
back sharply to the left 

\s far as could be determined, there was no sensory impairment. 

The superficial reflexes were normally active. The tendon reflexes were 


definitely hyperactive and equal on the two sides. Ankle clonus was present on 
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both sides. A Babinski response was irregularly suggested on the left: t] 


1e 


Hoffmann, Oppenheim and Gordon signs were absent 

The muscular strength was uniformly good. 

There were present: definite reduction in associated movements; muscular 
resistance of the plastic, “cogwheel” type; contraction of muscles when the antag- 
onist muscles were stretched, and postural adaptive contraction 

The outstretched hands and the tests for coordination were characterized py 
unsteadiness and occasional spasmodic jerking interruptions 

The blood pressure was 124 systolic and 74 diastolic; the pulse rate was 100 
decreasing to 76 with pressure on the eyeballs and increasing again promptly 
to 104. 

Dr. Frank Ford, in 1928, described the patient as sitting with the head held on 
the chest and showing little spontaneous actvity. She walked feebly but swung 
her arms well; the movements were clumsy and tremulous. Speech was feeb 
and high pitched. The tendon reflexes were all active and were not grossly exag- 
gerated. The plantar response was of the flexor type, and there was no clonus 
He considered the condition to be “essentially one of dementia, convulsions and 
jactitatory movements following an acute illness, possibly atypical encephalitis,” 


Mental Status.—During the interview the patient complained as usual of feeling 
nervous and wishing to shield her eyes from the light by keeping her head flexed 
No distortions of mental content were determined. She considered herself well 
treated. Orientation for place and time was intact except for the year. Memory 
was faulty—many facts in the remote and recent history could not be recalled, but 
she remembered a large number of inconsequentialities from her early school days 
and from recent hospital life. Power of retention was poor, though she could 
repeat six digits serially. Beyond “2 times 2 equals 4” she could not calculate, and 
her general information was almost nothing. Judgment and insight were very 
poor; she said: “I came here to take white pills. I’m so nervous I can hardly 


walk downstairs.” 


Effects of Sunlight—On Dec. 1, 1933, the patient was placed on a bed in a 
darkened room in such a position that when the black window shade was raised 
her face only was directly in the early afternoon sunlight, which came through 
an ordinary wire window screen. On such exposure of the eyes to the sun she 
responded within a few seconds with marked, diffuse and apparently uncontrollable 
clonic jactitatory movements, most marked in the semiflexed arms but involving 
also axial and leg muscles, the face and the eyelids. The movements ceased the 
moment a blindfold was applied or the black window shade was lowered. When 
the face was left exposed for three minutes there was apparent fatigue, the 
spasmodic jerks becoming farther apart. Only then did she appear able to muster 
ability to reply to questions or try to grasp the examiner’s hand; both these 
performances were seriously interfered with by the spasmodic jerks, and her 
utterances were thus quite inarticulate. At such times she once or twice tried 
ineffectually to hold her hands over her eyes to shield them. During activity she 
appeared to be completely at the mercy of these bizarre motor discharges. When 
later she was questioned as to why she had not ceased the jerking when asked to, 
she replied: “I can’t help it.” She had no apparent emotional reaction to these 
tests, only once admonishing that it would be the examiner’s fault if she had an 
attack, but smiling and often adding: “Thank you, doctor,” to her friendly 


“g OC d-bye.’ 
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After these periods of activity no changes in the tendon reflexes or motor 
responses could be determined. 

Course.—Injection of Yoo grain (0.6 mg.) of scopolamine hydrobromide sub- 
cutaneously appeared to diminish slightly the degree of muscular rigidity and to be 
followed by a somewhat more definite Babinski reaction, but active and passive 
movements were still punctuated with occasional spasmodic jerks, and the reaction 
to sunlight was unaltered. 

During July 1934, through Dr. Jonas Friedenwald, the patient was taken to 
the Baltimore Eye, Ear and Throat Charity Hospital, where these observations 
were repeated and further ones made and recorded by means of motion-pictures 
Meanwhile, the number of convulsions had averaged about one a month, and th: 
patient had been receiving 114 grains (0.09 Gm.) of phenobarbital each night. 

Having been transported the day before, after the second day of menstruation, 
and having had a venipuncture a few hours before (the blood sugar content during 
fasting being 80 mg. per hundred cubic centimeters), the patient was placed blind- 
folded on a bed in a sunlit court. She had complained of feeling nervous, and 
when the blindfold was first applied, the isolated, spasmodic jerks had become 
more marked. With the blindfold still applied, exposure of the body to the direct 
rays of the sun for three minutes produced no response. She made no comment, 
and the facial expression betrayed no apprehension. 

Within three seconds after the blindfold was removed, sudden, generalized. 
irregularly but rapidly repeated spasmodic movements began, the eyes turning 
upward and closing partially and the eyelids and muscles of the face participating 
(fig. 1). The arms again seemed to be more active than the legs. After twenty 
seconds the patient became rigid, with the head and arms flexed and the legs 
extended; she then turned over to the left side and had to be held from falling 
off the bed. A typical seizure of grand mal followed, with a tonic phase, char 
acterized by apnea and increasing cyanosis, and then a violent clonic phase, with 
frothing at the mouth; the pupils were dilated and fixed to light. 

Exhausted and pale, with heavy stertorous respirations and in deep sleep, the 
patient was then completely flaccid. The pupils, still inactive, became constricted 
and reacted slightly only after a few minutes. The abdominal reflexes were absent 
The tendon reflexes of the arms were normal, with no Hoffmann sign. The knee 
and ankle jerks were hyperactive, with bilateral ankle clonus and Chaddock 
responses. The Babinski reaction was definite on the left but indefinite on the 
right, as were the Oppenheim and Gordon reactions on both sides. 

On repeated occasions during a period of three weeks the myoclonic response t 
various degrees of sunlight, with exposure, directly, through a glass window or 
reflected by a head mirror, was constant, though it varied slightly in degree, 
apparently with the intensity of the sunlight and with the degree of the patient’s 
irritability or “nervousness” at the time. Activity always ceased the moment the 
eyes were again covered. Epileptiform seizures did not again occur in the tests, 
though during a period of marked irritability when no tests were made, ther 
were two spontaneous convulsions. 

Conditions were altered in an attempt to determine possible unilateral differ- 
ences. With the head turned so that uncovering the eyes found the sunlight 
falling from either side on the eye on the upper side, the patient responded 
in the same manner. She reacted definitely also when either eye was uncovered 
separately. 

A single injection of 459 grain (0.43 mg.) of scopolamine hydrobromide again 
during this period did not appear to alter the response to sunlight. Epinephrin 


Figure | Figure 2 


Fig. 1.—Series of motion pictures of the patient, showing the spasmodic move- 
ments in response to exposure of the eyes to direct sunlight. 

Fig. 2—Series of motion pictures of the patient, showing the lack of response 
when the patient was exposed to ultraviolet radiation from a quartz mercury 
vapor lamp at a distance of 4 feet for forty seconds. 
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administered subcutaneously in doses of from 5 to 8 minims (0.31 to 0.49 cc.) was 
likewise without effect. 

While the patient was receiving 1459 grain (0.43 mg.) of scopolamine hydro- 
bromide every four hours, the two other convulsions occurred during observation, 
in each instance about one hour after the injection. After these injections, though 
the muscular resistance was generally slightly less and the patient was drowsy, 
she showed, as she lay quietly, an increase in the more or less isolated jerking 
movements which punctuated ordinary muscular effort and speech. 

On a day when this “irritability” was less marked, she was exposed to ultra- 
violet radiation from a quartz mercury vapor lamp. Though she gazed directly 
into the lamp, at a distance of 4 feet (122 cm.) for forty seconds, she remained 
quiet, with no response (fig. 2). Within several minutes, however, she responded 
in a characteristic manner when again exposed to sunlight. 

A bright pocket flash-light produced little if any reaction. Passing a small 
beam from a carbon are lamp twice slowly across the eyes, however, provoked 
several rapid myoclonic jerks. 

Ophthalmologic and Ophthalmoscopic Examinations (Dr. Friedenwald).—The 
results of these examinations were negative. 

Laboratory Findings —Tests revealed normal amounts of calcium and _ phos- 
phorus in the blood. Two examinations of large quantities of urine gave negative 
results for porphyrins (Dr. A. H. Corwin of the department of chemistry of 
Johns Hopkins University); the curve for sugar tolerance after ingestion of 
50 Gm. of dextrose showed the following values: while fasting, 67 mg. per hun- 
dred cubic centimeters; after one-half hour, 109 mg.; after one hour, 149 mg.; 
after two hours, 100 mg., and after three hours, 86 mg. 


Summary.—A young woman with a history of previous epileptiform convul- 
sions, following encephalitis at the age of 13, presented a new type of neuro- 
muscular instability. The disturbance of the functional interrelationships of the 
neural mechanisms involved became manifest in the disorderly, excessive and 


uncontrollable myoclonic responses to exposure of the eyes to bright light. 


COMMENT 


In a survey of the literature one finds few related observations. 
Radovici, Misirliou and Gluckman! reported a somewhat similar case : 

A man, aged 20, presented a tic consisting of rhythmic upward 
movements of the head with tremors of the eyelids, especially when he 
looked toward the sun on bright summer days; they were less frequent 
on cloudy days and never present after sunset or when he was indoors 
or exposed to artificial light. This apparently compulsive manifestation 
had occurred from time to time since the age of 10 or 12 years, when 
schoolmates often frightened him and forced him to look up. Only 
irregularly and inconstantly, this upward movement was succeeded by 
convulsive crises, beginning with more marked clonic movements of the 
eyelids, head and neck. The face on these occasions became drawn; 
the muscles of the neck contracted spasmodically, and the patient fell 
backward and passed into a generalized epileptiform convulsion, which 
was followed by headache, somnolence and amnesia for the attack. 
[wo such convulsions, recorded by motion pictures, were provoked 


1. Radovici, A.; Misirliou, V., and Gluckman, N.: Rev. neurol. 1:1305, 1932. 
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experimentally by sunlight, and one occurred spontaneously during 
months of hospitalization. 


two 


The debatable concept “reflex epilepsy”’ assumes that a particular 
sensorimotor are behaves abnormally. One finds not infrequent men- 
tion of a cutaneous zone, often related to a scarred or injured peripheral 
nerve, and of nasal polyps, foreign bodies, intestinal irritants (even 
parasites), phimosis, carious teeth, errors of refraction and a host of 
other possible sources of impulse, held to be sufficient to cause convyl- 
sions in certain susceptible subjects. Convulsions set off by loud noises 
have been reported (‘‘acousticomotor epilepsy”), and I have known of 
several cases. Foerster? observed a boy with an old birth injury 
involving the auditory cortex (area 22 of Brodmann) in whom attacks 
occurred with experimental promptness after a loud noise. 

In experimental animals cortical sensory excitation, either electrical 
or chemical, seems to alter functional relationships to such a degree 
that stimulation of a corresponding peripheral part can give rise to 
convulsive seizures. Strychninization of the somatosensory cortex 
appears to heighten the intensity of appreciation of sensory stimulation 
of the corresponding peripheral part. The latter area under these cir- 
cumstances thus appears to be hyperesthetic,® and in some instances its 
stimulation is reported to have produced motor responses spreading to 
involve the whole body in generalized convulsion. 

Of special interest in this connection are experiments of Clementi,’ 
who obtained convulsive seizures in nonnarcotized dogs on stimulation 
of the retina by bright light after strychninization of the visual cortex. 
In thirteen experiments bright lights were flashed into the animals’ eyes, 
which were held open forcibly, 1 per cent strychnine having been pre- 
viously applied, usually several times. Often a second or a third 
attempt at stimulation with the light was made before a convulsion 
supervened. Convulsions took place in most of these instances, but they 
also occurred spontaneously in four other experiments in which no stimu- 
lation with bright light was employed and in one instance after loud 
noises. Frequently there was spontaneous repetition of convulsions, 
described as “‘status epilepticus”; most of these seizures began and 
persisted longest in the muscles of the eyes. In another series of 
experiments Clementi strychninized the sylvian and the ectosylvian gyrus 
of the temporal lobe and stimulated the animal with loud noises. Results 
were even less conclusive, for convulsions occurred much more often 
without than with loud noises—‘for reasons not determinable, in an 
apparently spontaneous manner.” Clementi noted differences in indi- 
vidual animals and referred to the size of the area of strychninization 
as a factor of fundamental importance. These non-narcotized animals 
were held immovable in a restraining apparatus during the entire pro- 
cedure. 

I have repeated these experiments on the visual cortex, operating 
under full surgical anesthesia and attempting to apply so little strych- 
nine locally that a convulsive dose could not be absorbed. The animals 


2. Foerster, O.: Lancet 2:309, 1931. 
3. Dusser de Barenne, J. G.: Proc. Roy. Soc., London, s.PB 96:272, 1924. 
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were not restrained ; the pupils were dilated with homatropine. In sev- 
eral instances convulsions occurred after retinal stimulation with a very 
bright light, but in some cases they occurred without application of the 
light. Other strong stimuli were not followed by convulsions. Some 
strychnine was absorbed, and [I thought that establishing the narrow 
limits of a definite causal relationship between purely local sensory 
hyperirritability, peripheral stimulation and convulsions would entail 
unwarranted discomfort to the animals, which had to be fully conscious. 
| was careful to remove an excess of the solution of strychnine from 
the small disks of filter paper which were applied. The definite presence 
of fluid in the subdural space emphasized the importance of this pre- 
caution, certainly if one wished to conclude that the drug did not spread 
and reach other areas. For anesthesia during the operations I used 
(with variable success) di-vinyl ether, from which the animals recov- 
ered within one or two minutes. 

If one allows for the several variable and erly partially controlled 
aspects of these experiments, one is still struck with their possible bear- 
ing on the phenomena shown by the patient whose case is described in 
this paper. The diffuse motor reactions of the patient were apparently 
a specific response to visual stimulation, but they suggest a widespread 
hyperirritability of the neuro-muscular mechanism. 

Whether the encephalitis caused lesions in the cerebrum which 
released the lower visual mechanism from normal control, whether there 
was destruction of a large area of the visual cortex, sparing the visual 
paths and allowing “short-circuiting’’ in the visual mechanism and 
whether a lesion caused heightened irritability of the occipital cortex 
itself are questions of interest and importance that can be answered only 
by repeated clinical observation with autopsy. ; 


¥ 
0 
r 
| 


News and Comment 


THOMAS WILLIAM SALMON MEMORIAL LECTURES 

The Fourth Series of the Salmon Memorial Lectures will be given by Dr. 
Samuel T. Orton at the New York Academy of Medicine, 2 East 103d Street, 
New York, on Fridays, April 10, 17 and 24, 1936, at 8:30 p. m. 

The topic will be “Developmental Disorders of the Language Faculty and Their 
Psychiatric Import.” Lecture 1, “Language Losses in the Adult as the Key to 
the Developmental Disorders in Children” (April 10), will include a discussion 
of the physiologic background of the language faculty as revealed in the aphasias: 
the problem of unilateral cerebral dominance; reports of studies indicating that 
all degrees of intermixture occur between right-sidedness and left-sidedness. Such 
intergrading between the hemispheres is suggested as the background for many 
language disorders in children. Lecture 2, “The Syndromes of Disorder in the 
Development of Language” (April 17), will include a discussion of reading dis- 
ability (strephosymbolia), developmental word deafness, congenital apraxia, motor 
speech delay, writing disability and stuttering. Lecture 3, “Treatment and Psy- 
chiatric Interpretation” (April 24), will give a review of the general principles of 
treatment of the various syndromes, together with a discussion of the relation 
of these conditions to emotional and mental development. 


COMMITTEE FOR THE STUDY OF SUICIDE 


An organization to be known as the Committee for the Study of Suicide, Ince., 
was incorporated last December under the laws of the State of New York and began 
its activities early in January. The committee may in time increase its present 
membership of ten to a total of twenty. The board of directors and the officers 
of the new corporation are: Dr. Gerald R. Jameison, president; Mr. Marshall 
Field, vice president; Dr. Henry Alsop Riley, treasurer, Dr. Gregory Zilboorg, 
secretary and director of research; Miss Elisabeth G. Brockett; Dr. Franklin G. 
Ebaugh; Dr. Herman Nunberg; Dr. Dudley D. Shoenfeld; Dr. Bettina Warburg. 
The committee plans to undertake a comprehensive study of suicide as a social 
and psychologic phenomenon. To achieve this the following general outline was 
adopted : 

1. Intramural studies of persons inclined to commit suicide in selected hospitals 
for mental diseases. These will embrace constitutional, neurologic, psychiatric and 
psychoanalytic investigations of the phenomenon, with special reference to therapy 
and prevention. This part of the study will include the investigation of suicidal 
trends or ideas of death emerging in organic deliria. 

2. Extramural studies of ambulatory patients afflicted with suicidal trends or 
with obsessional wishes for death. These studies will be primarily therapeutic 
in nature, the patients to be treated in especially selected outpatient clinics and 


by qualified psychiatrists and psychoanalysts. Regular “control seminars” to 
follow and to supervise the course in the patients under treatment will be held 
under the guidance of the committee. The medical and neurologic status of all 


patients will be a prerequisite of each case record. 

3. Social studies of suicide will be undertaken along the following general 
lines: Various attempts at suicide will be investigated by experienced psychiatric 
social workers: all cases will be studied from the standpoint of social background 
and history, and persons who failed in the attempts or who have recovered from 
injuries following a partially successful attempt (prolonged unconsciousness or 
physical illness) will be urged to submit to psychiatric and psychoanalytic treat- 
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ment in the hands of the intramural or extramural therapeutic agencies which 
will be available to the committee. 

4. Ethnologic studies, i. e., comprehensive investigation of suicide among primi- 
tive races, will be one of the first concerns of the committee, for suicide is a rather 
frequent occurrence among many primitive races still extant and when studied 
may throw some light on suicide as a psychobiologic phenomenon. It is planned 
that an expedition headed by an anthropologist schooled in psychiatry, a psychiatrist 
and psychoanalyst should work for a time in a region such as the Melanesian 
Islands or the Gulf of Papua and in the interior of the Mexican Northwest as 
well as among some of the North American Indian tribes. Further details of this 
plan will be elaborated. 

5. Historical studies of suicide will be pursued systematically under the auspices 
of the committee so as to make available a scientific history of the phenomenon 
as a social and medicopsychologic problem. 

The committee was organized under the guidance of its first chairman, the late 
Dr. Mortimer Williams Raynor, Medical Director of Bloomingdale Hospital, who 
died on Oct. 5, 1935. Dr. Henry E. Sigerist, Professor of the History of Medicine 
at Johns Hopkins University, and Dr. Edward Sapir, Professor of Anthropology 
at Yale University, are consultant members of the committee. They will advise 
and guide in that part of the work which touches their respective fields. The 
executive offices are located at room 1404, the Medical Arts Center. 57 West 
57th Street, New York, and will be in charge of an executive assistant. 
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Abstracts from Current Literature 


Anatomy and Embryology 


THE INTERPEDUNCULAR NUCLEUS OF THE BRAIN OF Necturus. C. Jupson 
Herrick, J. Comp. Neurol. 60:111 (Aug.) 1934. 


This article is a purely descriptive report of the interpeduncular nucleus in 
larval Necturus. In development and in adult relations this nucleus seems to be an 
intrinsic floor-plate structure. The interpeduncular nucleus in the rhomben- 
cephalon has already been briefly described by Herrick with the medulla oblongata 
of Necturus. Above the fovea isthmi he recognizes an undifferentiated mes- 
encephalic part of this nucleus. Caudally the nucleus extends nearly to the level 
of the trigeminal roots. The cell bodies of the caudal portion of the nucleus form 
a strictly median group in the floor of the ventral median sulcus of the fourth 
ventricle. The interpeduncular nucleus receives four main sets of fibers, the 
habenulopeduncular tract, the olfactopeduncular tract, the mamillopeduncular tract 
and fibers from the nervus terminalis. Efferent fibers leave by way of the dorsal 


and ventral interpeduncular bulbar tracts. FRASER, Philadelphia. 


THE DEVELOPMENT OF BEHAVIOR IN CHICK EmBrRyos: THE APPEARANCE OF 
SoMATIC MOVEMENTS; SPINAL CorD STRUCTURE CORRELATED WITH EARrLy 
Somatic Mortriity. DouGcLtass WINNEtTY and WILLIAM F. WINDLE, 
J. Comp. Neurol. 60:271 and 287 (Oct.) 1934. 


Orr and Windle present the time of appearance of the first responses of chick 
embryos to exogenous mechanical stimulation and describe the movements. The 
first responses to mechanical stimulation occur at the age of 6 or 7 days. Stimula- 
tion was in the form of touching or of a mild faradic current. The earliest 
response is predominantly a quick movement of the wing away from the trunk, 
followed by a quick return. The movement follows an appreciable latent period 
and usually remains localized. At times, however, the local response of the wing 
is followed by a generalized movement of the trunk and, especially in older embryos, 
of the other limbs and of the tail. The local reflex appears not to develop from a 
generalized or total behavior pattern but rather to arise concomitantly. Movements 
in response to electrical stimulation were apparently due to local contraction of 
the stimulated musculature. In a general way these findings as to the order of 
appearance of spontaneous activities of the growing chick confirm those of Kuo. 

Representative embryos of various ages and degrees of motility were prepared 
by the Ranson pyridine silver technic. The chicks were divided into three groups: 
(1) those from 4% to 5 days old, representing a period when no reflexes could be 
elicited by mechanical means and when the only spontaneous movements are simple 
flexions of the neck and trunk; (2) those from 6 to 6% days old, all of which 
showed bilateral spontaneous movements of the trunk and a few of which exhibited 
reflexes, (3) and those from 7 to 8 days old, which exhibited local reflexes. 

The appearance of the spinal cord is described for each period. The structure 
of the spinal cord does not explain the spontaneous unilateral and ventral flexion of 
chick embryos under 5 days of age. The sensory side of the cord is feebly developed. 
The association and commissural elements are unconnected with motor neuroblasts. 

Bilateral spontaneous flexion of the trunk (5% days) forecast the appearance 
of “swimming” movements. Just before the time when they occur, the ventral 
longitudinal pathway of the spinal cord carrying afferent impulses makes connection 
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with the motor neurons by means of collateral branches which grow into the 
mantle later. This seems to be the first integrating mechanism of the spinal cord. 
As the number and length of the collaterals increase, the bilateral movements 
become more prevalent and are executed more smoothly. Chick embryos do not 
respond to mechanical stimuli before the seventh day. Collaterals were not seen 
to grow into the mantle layer of the alar plate trom the posterior funiculus before 
that time. The first definite reflexes are those ot the wing; they are unilateral 
and remain localized at the time sensory collaterals make their appearance. With 
the increase in length and number of sensory collaterals, reflex movements of the 
wing become more stable and secondary movements of the trunk or contralateral 


limb ensue. Appison, Philadelphia. 


Tue VoLUME OF THE NEOCORTEX OF THE ALBINO RAT AND THE CHANGES IT 
UNvERGOES WITH AGE Birtu. C. G. Smitu, J. Comp. Neurol. 60:319 
(Oct.) 1934. 


The problem was to investigate by direct measurement how the volume and 
the area of the outer surface of the neocortex of the brain of the rat change during 
postnatal development. Seventy-two male rats of various representative ages and 
six female rats were used for this study. The brain was removed and weighed, 
and the volume was determined before it was fixed in Bouin’s fluid. After infil- 
tration with paraffin the volume was again determined before the brain was 
embedded for cutting. The volume of the brain was determined from sections 
by a polar planimeter with certain necessary corrections. The percentage of error 
was determined to be 1 per cent. 

Considerable variation was found in the volume of the neocortex at a given 
age. The relative volume of the cortex in proportion to that of the hemisphere 
likewise varied greatly. The study of the change in volume of the cortex with 
age was studied in the male rat. After birth the volume of the cortex increased 
rapidly up to the age of 21 days. From then, between the ages of 21 days and 
1 year, the volume increased at a slower rate, only to decrease during the second 
year. During the third year the volume remained unchanged. The percentage 
volume of the cortex in relation to that of the entire brain at birth was 17.11, which 
increased to a maximum value of 24.93 per cent at 21 days. At 2 years the value 
was 21.88 per cent and at three years, 22.50 per cent. The volume of the cortex 
of the male and the female was practically the same, but the relative volume of the 
cortex in the female was much greater. The growth in the volume of the cortex 
after the age of 3 weeks was seen to be due almost entirely to an increase of area of 
the cortex. The number of cells in the cerebral cortex at ages ranging from birth 
to 15 weeks was calculated. There was a rapid increase in the number of cells 
during the first three weeks, with a slower continued increase, to reach a maximum 
number at 4 weeks of 1,649 10,4 after which it falls rapidly until at 15 weeks it is 


1,447 «x 104 FRASER, Philadelphia. 


XENOPLASTIC TRANSPLANTATION OF AMPHIBIAN Eye RupIMeNnts. Dorotuy 
CarLeton Hewitt, J. Exper. Zool. 69:235 (Nov.) 1934. 


Viability, growth and regulatory capacity, as well as the process and rate of 
differentiation of a single xenoplastically transplanted organ rudiment, the optic 
vesicle, were studied in various combinations of species of Rana, Hyla and 
Amblystoma. It was observed that in all species combinations the grafts underwent 
complete histologic differentiation. The optic nerve often established abnormal 
connections with the brain, apparently owing to mechanical factors. Failure of the 
vitreous bodies to attain normal development produced abnormalities in size and 
in structure. Epidermal and dermal cells of the host eventually masked the corneal 
epithelium of the transplanted eyes, but histologic integrity at times remained up 
to from 6 to 7 weeks. The characteristic rapid differentiation rate of the anuran 


880 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


optic vesicle was maintained in the urodele host, but gradual atrophic retrogression 
occurred in transplanted urodele vesicles in the anuran host. At low temperatures 
(10 C.) the discrepancy in the differentiation rate could be partially controlled. 
A complete eye could be obtained from an incomplete anuran optic vesicle transplant 
from fusion of incomplete anuran and urodele transplants developing side by side, 
or by juxtaposition of the cut surfaces of an entire anuran optic vesicle and a 


fragment of that of the host. WyMan, Boston. 


THe Benavior IN Vitro oF Tissues FROM LETHAL Embryos. Borts Epnrussr, 
J. Exper. Zool. 70:197 (April) 1935. 


On the tenth day of gestation, entire embryos or tissues of the embryos from 
short-tailed mice were explanted to mediums used for routine tissue culture, and 
a comparison was made between the proliferating and differentiating potentiali- 
ties of the normal sibs (164 embryos) and those of homozygous lethal sibs (38 
embryos). Althcugh death would have occurred normally within from six to 
twelve hours at this stage in utero, the explanted lethal cultures survived and 
proliferated indefinitely. Explanted heart tissue retained its function for a period 
up to two months. In explants of a complex nature, such as one-half or one-third 
embryos, the formation of cartilage was observed on about the ninth to twelfth 
day of cultivation. No difference was noted between the normal and the lethal 
embryonic cultures. The seat of action of the lethal gene is discussed, and it is 
suggested, in view of present evidence, that death may be due exclusively to internal 


factors. Boston. 


Physiology and Biochemistry 


THe Errect or OF THE HYPOTHALAMUS UPON THE GASTRO-INTESTINAI 
Tract AND Heart IN Monkeys. J. W. Watts and J. F. Futton, Ann. 
Surg. 101:363 (Jan.) 1935. 


In seventeen monkeys in which lesions of the diencephalon were made involy- 
ing the supra-optic, tuber and sometimes the paraventricular nuclei, many of the 
classic symptoms of hypothalamic injury occurred, including drowsiness, adiposity 
and cardiac and gastro-intestinal disturbances. The cardiac and gastro-intestinal 
abnormalities were singled out for special study, and a comparison was made 
with sixty-three monkeys in which lesions had been made elsewhere in the brain 
stem. It was found that lesions of the hypothalamic area, and especially of the 
supra-optic and tuber nuclei, are far more prone to cause profound gastro- 
intestinal disturbance, with gastric and duodenal erosions, bleeding and even 
perforation, than lesions elsewhere in the nervous system. Such lesions also cause 
cardiac irregularities with a tendency toward death from intracardiac clotting 
(possibly fibrillation). The authors believe that the cardiac and gastro-intestinal 
symptoms are due primarily to release or irritation of the sympathetic mechanism 
and hence the vasoconstrictor innervation of heart and intestine. Chronic peptic 


ulcers were not produced. GRANT, Philadelphia 


Tonic Neck REFLEXES IN LESIONS OF THE CEREBRAL CortTEX IN Docs. F. M. 
Lissitza and A. S. Pentzik, J. Comp. Neurol. 60:185 (Oct.) 1934. 


The significance of the pyramidal system in relation to tonic reflexes of the 
neck was studied in dogs after cortical fields 6 and 4 of Brodmann had_ been 
destroyed. Eight animals were used, and the experimental material was examined 
histologically. Lesions involving area 6 bring about extensor hypertonia in the 
contralateral limbs, but this symptom gradually decreased in the course of from 
ten to fifteen days. Partial involvement of area 4 caused not only hypertonia but 
also exaggerated tonic reflexes of the neck in the contralateral limbs, symptoms 
which gradually vanished between seven and eleven days. Injury of area 4 causd 
especially a persistent extensor hypertonia in the contralateral extremities as well 


as exaggerated tonic reflexes of the neck. \ppison, Philadelphia 
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THE TESTIS AND REFERRED Pain. H. H. Woorrarp and F. ARNOLD 
CARMICHAEL, Brain 56:293 (Sept.) 1933. 


With one of the authors acting as the subject and the other as the observer, 
the posterior scrotal nerves were blocked by local injection, and stimulation of the 
testis for painful sensation was performed. The location of referred pains in these 
experiments confirms the work of Head. When the posterior scrotal and genito- 
femoral nerves are rendered insensitive, pain from the testis is appreciated in the 
tenth dorsal segment and is localized to the side stimulated. Observations on two 
patients agree with the conclusions obtained from the authors’ experiments. 


SALL, Philadelphia. 


OBSERVATIONS ON Recorps oF Locat Convutsions. D. DENNY 
Brown and E. GrarmMe Ropertson, J. Neurol. & Psychopath. 15:97 (Oct.) 
1934. 


Graphic records of cerebrospinal fluid pressure, respiration and muscular and 
limb movements were made on six patients having epileptic convulsions of varied 
types and etiologies. The cerebrospinal fluid pressure during convulsions reflects 
passively the fluctuations of venous pressure arising chiefly from involvement of 
the thorax. It fluctuates during drowsy states and rises in sleep; the slow fall 
of pressure preceding a convulsion is evidence only of an awakening of the patient. 
So-called “reflex” epilepsy, the enhancement of the tendency to convulsions by 
certain phenomena such as awakening, starts or even local spinal reflexes, is an 
example only of the summation of nervous excitations. The epileptic convulsion is 
essentially an involuntary, incoordinated discord of motor responses resulting from 
the diffuse excitation of outgoing cortical neurons. 

SPERLING, Philadelphia. 


THe INTERPRETATION OF PoTENTIAL WAVES IN THE Cortex. E. D. Aprtan and 
B. H. C. Matruews, J. Physiol. 81:440 (July 31) 1934. 


Potential changes recorded trom the cortex of the anesthetized rabbit are 
roughly divisible into large slow waves and smaller brief waves superimposed on 
the large waves. Adrian and Matthews have tried to find out what kind of 
electrical activity takes place in the individual neurons of the cortex to give rise to 
these waves. In animals under light anesthesia the waves occur irregularly, but 
in those under deeper anesthesia there is much greater regularity. In animals 
under lighter anesthesia sensory stimulation often abolishes the rhythmic beat and 
substitutes a continuous train of brief waves. Injury to the cortex produces a 
characteristic discharge of brief waves in a rapid sinusoidal oscillation. The 
frequency falls gradually from a maximum of from 100 to 60 per second to a 
minimum of from 40 to 35 per second. Below this the discharge becomes irregular. 
By recording results simultaneously with three pairs of electrodes it can be shown 
that the potential changes in the discharge produced by injury often occur over 
an area of 5 mm. or more in diameter. They are probably due to synchronous 
pulsation in a large number of cortical units. 

The discharge produced by injury shows that the cortical neurons may develop 
a pulsating activity, like that of a nerve or a muscle fiber. The brief waves in 
the response of the uninjured cortex are due to an activity of the same kind. The 
problem is to decide whether the slow waves represent a different kind of activity, 
or whether they are merely due to a summation of the brief waves. If the slow 
waves are summation effects they should be present when the electrodes are widely 
separated, but absent or very small when they are close together. It is found 
that they are present only when the electrodes are arranged so that large areas can 
contribute to the potential changes. With restricted electrodes only the brief 
waves appear. The authors conclude that the response of the individual neuron 
is a brief pulsation and not a slow change. 
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In the anesthetized, but uninjured, brain, the neurons tend to pulsate in small 
groups covering an area not more than 3 to 4 mm. in diameter. Periodic waves 
of activity may spread over the whole cortex in deep anesthesia, but the neurons 
which take part in it still react in small groups which pulsate out of phase with 
one another. 

After severe injury or under the action of a convulsant drug (thujone) a pul- 
sation may spread widely through the cortex. The potential waves are then of 
“transitional” type and are no longer divisible into slow and brief components, 
\n analysis of the waves produced by the administration of thujone shows that the 
pulsations often change their direction. The cortex behaves as a freely conducting 
mass, with beats starting now from one focus and now from another. Each beat 
probably represents a single brief pulsation, or rapid series of pulsations, in the 
individual neurons. 

Adrian and Matthews discuss the effects of anesthetics. They suggest that their 
main effect is on the afferent and efferent pathways rather than on the cortical 
neurons themselves and that these are not likely to show any different type of 
electrical activity in the unanesthetized brain. 

The authors conclude that the activity of the cortical neurons consists of a 
series of brief pulsations which can vary in frequency but probably not in size. 
Their time relations are not as rapid as those of the action potential in a nerve 
fiber. Except with intense excitation, the frequency of the discharge does not 
rise much higher than 50 per second. It was not possible to detect very slow 
changes of potential apart from summation effects. Gradual changes of polarization 
may occur, but the electrical effects must be much smaller than those due to the 
brief action potentials. Many of the slow potential changes in other preparations 
of the central nervous system may be due, like the slow waves in the cortex, to a 
summation of the brief responses of individual neurons. 

Avpers, Philadelphia. 


PHeE Errect oF CortTicAL STIMULATION ON GASTRIC MOVEMENT IN THE MONKEY. 
DoNAL SHEEHAN, J. Physiol. 88: 177 (Dec.) 1934. 


The unexpected appearance of intussusception in monkeys subjected to bilateral 
removal of the frontal areas of the cerebral cortex led to a consideration of the 
influence exerted by the central cortex on the activity of the intestine 
by Watts and Fulton in 1934. They observed that faradic stimulation of the 
premotor region of the monkey’s cortex gave rise to active peristaltic movements 
of the intestine and that stimulation continued over a more prolonged period often 
resulted in the development of multiple intussusception in the ileum. With the 
exception of an occasional relaxation of the gastric sphincters, the movements 
of the stomach did not appear to be affected. They concluded that the premotor 
area of the cerebral cortex in monkeys contains autonomic representation of the 
gastro-intestinal tract. In view of these observations it was considered important 
to investigate the influence exerted by the cerebral cortex on the movements and 
emptying time of the stomach in monkeys. 

Fifteen young monkeys were used, some starved for twenty-four hours and 
others fed an hour prior to the experiments so as to observe both “resting” and 
“active” stomachs. Faradic stimulation of the cortex was applied by means of a 
unipoplar or bipolar electrode. Stimulation of various points on the frontal, 
premotor and postcentral areas of the cerebral cortex was carried out. At each 
point the stimulation lasted for two minutes, and an interval of ten minutes was 
allowed to elapse between successive trials. By this means the entire surface of 
the frontal and premotor areas and of the postcentral gyrus was explored, and 
in some experiments stimulation was applied to the medial surface of the frontal 
lobe. 

It was found that cooling of the cerebral cortex resulted in a decreased activity 
of the stomach. Application of warmth to the cortex restored the preexisting 
activity of the organ, but temperatures above 40 C. did not have any observable 
effect on gastric movements. 
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In the “resting” (unted) stomach no initiation or increase of gastric movements 
or change in intragastric pressure was observed from faradic stimulation of any 
point on the frontal, premotor or postcentral areas of the cortex. In the “active” 
(fed) stomach faradic stimulation of both frontal and premotor areas gave rise to 
inhibition of peristalsis, but no change in the general level of the intragastric 
pressure was seen. 

The results recorded in the present series of experiments confirm the observa- 
tions of Page May in that no evidence was found in support of Bechterew’s cortical 
center of excitation for gastric motility, and they are in accordance with the find- 
ings of Watts and Fulton in regard to the stomach. But there would appear to 
be a definite inhibition of gastric activity from stimulation of the frontal and 
premotor areas, and this observation substantiates similar observations on dogs 
by earlier investigators. While the inhibitory effects were seen only from the 
regions of the cortex rostral to the motor area, no sharply localized excitory or 
inhibitory cortical centers regulating gastric movements were found. 


Avpers, Philadelphia. 


Tue Errect OF ANESTHETICS ON THE ACTIVITY OF THE CEREBRAL CORTEX IN 
Rapsits: Bro-ELectricAL INVESTIGATIONS (First CONTRIBUTION). W. 
RANGE, J. f. Psychol. u. Neurol. 46:364, 1934. 


Range investigated the effects of ether and chloroform on the bio-electrical 
potential variations of the cerebral cortex in rabbits. The basis of this investiga- 
tion was A. E. Kornmuller’s bio-electrical method of localization in connection 
with the architectonic structure of the cerebral cortex. According to Kornmiiller, 
there can be distinguished in normal cerebral cortex: (1) electrical discharges 
specific for certain areas which can also be registered during exclusion of peripheral 
sensory stimuli and (2) areal action currents which can be recognized by their 
strictly temporal relation to external stimuli. The architectonic structure of the 
various cortical areas has a definite influence on both of these types of current. 

From his own observations Range draws the following conclusions: 1. Anes- 
thesia produces definite changes in the normal bio-electrical curve of the cerebral 
cortex. 2. The effect of anesthesia is specific for the various architectonic areas 
(a) as regards the discharge of the current during anesthesia and (b) as t 
restitution following the cessation of anesthesia. 3. Alterations in the bio-electrical 
curve consist of: (a) changes in amplitude of the individual variations, (b) changes 
in frequency of the individual discharges and (c) changes in periodicity, when one 
considers the electrical curve with its rhythmic discharges as a unit. 4. In addition 
to these and other alterations occurring during exclusion of all possible external 
stimuli, there also appear during anesthesia electrical discharges which seem to 
depend on these stimuli. On the one hand, there are observed definite quantitative 
changes in the curve of the action current; whether such alterations also occur 
jualitatively remains to be determined. At any rate, it must be pointed out that 
during deep anesthesia there can be demonstrated a strikingly frequent occurrence 
of action currents. On the other hand, it is always possible to register from 
certain definite areas a reduction of the electrical discharges, specific for these 
areas, the reduction being of much longer duration than the stimulus. 5. Different 
anesthetics have different effects on the same area. The question whether one can 
ascertain definitely the type of anesthetic employed from a study of the bio-electrical 
curve cannot as yet be answered; this needs further investigation. 


KESCHNER, New York. 


Sensory Nerve Fipers: I. Tue THICKNESS OF THE SENSORY FIBERS AND THEIR 
FUNCTION. KEN Kuré, MASAHTKO HAMABLE and SHIGEO OKINAKA, Ztschr. 
f. d. ges. Neurol. u. Psychiat. 151:225 (Oct.) 1934. 
Nerves from human beings who had recently died were studied. The splanchnic 
and pelvic nerves were taken from dogs. The conclusions were: Thick myelinated 
fibers (over 5 microns) conduct the sensation of taste; medium thick myelinated 
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fibers (from 3 to 5 microns) conduct the sensation of pain. This does not exclude 
fine (under 3 microns) or unmyelinated fibers from functioning similarly. Fine 
myelinated fibers provide for visceral sensibility and for the type of sensibility 


which is close to visceral sensibility. MiIcHAELs, B t 
AELS, oston, 


SENSORY NERVE Fibers: I]. THe Courst oF PAINFUL SENSATION FROM THE 
STOMACH AND INTESTINE. KEN Kure, Sonity HirAmMAtsu and 
OKINAKA, Ztschr. f. d. ges. Neurol. u. Psychiat. 151:232 (Oct.) 1934, 


The anterior or posterior nerve roots otf dogs were sectioned, and by means 
of inflation of the stomach and intestine with air painful stimuli were produced. 
Nerves over which painful sensations may be conducted are the splanchnic and 
vagus nerves and the sympathetic fibers of the vagus nerve and the periaortic 
plexus. Painful sensations over the splanchnic nerves were conducted partly 
through the posterior roots and partly through the anterior roots. Aside from the 
splanchnic nerves, the vagus nerve always conducts painful sensations from the 


stomach. MICHAELS, Boston. 


Neuropathology 


CEREBRAL OsTEOCHONDROMA OF DurAt B. J. ALpers, Ann. Surg. 101:27 
(Jan.) 1935. 


Alpers reports a case of cerebral osteochondroma arising from the meningeal 
fibroblasts. The patient was a man aged 49, who had had motor and _ sensory 
jacksonian convulsions involving the right leg and the trunk for three years. A 
calcified tumor of the left parietal area was revealed in a roentgenogram. At 
operation a large calcified tumor attached to the falx along the longitudinal sinus 
was removed. Improvement followed operation. There was recurrence four 
years later with the second removal of a similar tumor, which was this time 
diagnosed as chondrosarcoma. Improvement again followed. The final admission 
was six years after the first operation and nine years after onset of symptoms, 
at which time examination revealed recurrence of the tumor seen in roentgenograms 
and paresis on the right side. Operative removal of the tumor this time ter- 
minated fatally. The pathologic diagnosis in 1921 was osteochondroma and in 
1925 chondrosarcoma. The histologic structure of both specimens was that of a 
typical osteochondroma, the first specimen (1921) being the more typical. In the 
second tumor the proliferative changes were more evident, the soft tissue portions 
being apparently more abundant than in the original tumor. Eight other cases 
of cerebral osteochondroma have been recorded. In five of these the tumor was 
in the frontal region, and in the other three, in the parietal region. In four 
instances the tumor was attached to the dura, in three to the falx and in one to 
both the falx and the dura. In five instances the tumor was visible in a roentgeno- 
gram. In six instances there was no involvement of the overlying cranial bone, 
but in one instance the tumor was attached to the bone, and in another an endos- 
tosis was present, but without involvement of the bone by tumor cells. The 
cerebral chondromas are encapsulated tumors with a firm dural attachment. Unless 
the dural attachment is removed with the tumor chondroma tends to recur. His- 
tologically, the tumors recorded have been true chondromas with perichondrial- 
like tissue which serves as the centers of growth. In the case here recorded the 
tumor was greatly calcified and had small islands of bone formation with true 
bone cells within the tumor. Histologically, the chondromas in the cerebrum 
differ in no way from those in other parts of the body. They possess a thin 
capsule, relatively few blood vessels, much hyaline cartilage and a varying amount 
of soft tissue. With advancing age deposits of bone are found within the dura, 
and these are probably connected with the fibroblasts lining the dural envelop. 
he same membrane which gives origin at times to bony deposits may also on rare 
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occasions give rise to cartilage, both these tissues being of fibroblastic origin. Good 
evidence exists that the fibroblasts of the arachnoid are capable of producing both 
cartilage and bone. The cartilaginous tumors derived from the arachnoidal fibro- 
blasts are therefore related to the meningeal fibroblastomas from the point of 
view of their origin, though structurally they are quite different tumors. 


GRANT, Philadelphia. 


DRAIN CHANGES IN CHRONIC ALCOHOLISM AND KorsAkow’'s Psycuosis. FRANCIS 

J. Warner, J. Nerv. & Ment. Dis. 80:629 (Dec.) 1934. 

The clinical picture and the pathologic changes in seven cases of chronic 
alcoholism are given by Warner, who agrees that there is no selective degenera- 
tion present in this condition but rather an involvement of the cortex, corpus 
striatum, cerebellum, medulla and midbrain varying in degree. There seems to 
be no correspondence between the severity of the clinical symptoms and the degree 
of corresponding changes in the brain. His observations agree closely with those 
of Okhuma, who found the cortex and the corpus striatum and, in some cases, 
the hypothalamic area affected. The changes in the cortex were less constant and 


severe, however. Hart, Greenwich, Conn. 


UnusuAL SIZE OF INTRAVENTRICULAR SPONGIOBLASTOMA IN A CASE OF TUBEROUS 
Scierosis. L. C. Cook and A. Meyer, J. Neurol. & Psychopath. 15:320 
(April) 1935. 


The tumor reported on in this article weighed 103 Gm. and lay as a free mass 
occupying both lateral ventricles. It caused no signs of increased intracranial 
pressure until four hours before death, when a hemorrhage occurred into it. The 
tumor was composed of a whorl-like arrangement of unipolar and bipolar spindle- 
shaped spongioblasts mixed with nests of giant glia cells. There were no nerve 
cells or axis-cylinders in the tumor. Numerous typical sclerotic plaques were 
scattered diffusely throughout the cerebral hemispheres. This association of para- 
ventricular spongioblastoma multiforme and tuberous sclerosis again points to a 
close genotypic relationship between the two disorders. 


SPERLING, Philadelphia. 


ANATOMIC AND CLINICAL STUDIES IN A CASE OF Pick’s Disease. G. GUILLAIN, 
I. BERTRAND and P. Mortrarer, Ann. d. méd. 36:250 (Nov.) 1934. 


The case reported is of interest because of the early onset of presenile symptoms 
and of early death. The cerebrospinal fluid in the early stages of the disease 
showed a positive Pandy reaction, 0.56 Gm. albumin, and a positive colloidal gold 
curve indicating mild meningitis. The mastic reaction was at first positive, but 
it became less strongly positive during the later stages and was negative toward 
the end. The clinical picture was dominated by marked amnesia. Signs of mild 
disease of the pyramidal tracts and of cerebellar lesions were present (hyper- 
reflexibility, contractures, nystagmus and dysmetria), but no symptoms, referable to 
extrapyramidal regions, such as chorea and athetosis, which have been reported in 
other cases, were observed. The essential pathologic changes were cortical atrophy, 
which was most pronounced in the frontal lobes and the islands of Reil, marked 
diminution of cortical neurons, especially in the three upper layers, as well as glial 
proliferation and mild demyelinization in the outer part of the globus pallidus. 
Senile plaques or pathologic changes of neurofibrils were not observed. There was 
degeneration of the inferior olives, with demyelinization of the pallido-olivary 
tracts and severe destruction of all the neurons of both the inferior olivary nuclei 
and the accessory olivary nuclei. The cerebello-olivary pathways were intact, 
and no pathologic changes were observed in the cerebellum. The authors believe 
that in this case an infectious disease was superimposed on or determined the 
course of a latent degenerative disease. Wet, Chicago. 


— 
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Is THE DIFFERENTIATION OF SCIATIC NEURALGIA INTO DIFFERENT ANATOMIC AND 
CLINICAL Types JUSTIFIED BY THE PATHOLOGICO-ANATOMIC CHANGES? ANpR§- 
Tuomas, Ann. de méd. 36:340 (Nov.) 1934. 


There had been an opportunity to perform a histologic examination of the 
sciatic nerves of a man aged 58, who had suffered for several months preceding 
death from intense sciatic pain. A section of one nerve in the middle of the main 
trunk showed that it was embedded in a voluminous mass of fatty tissue. The 
single fasciculi were separated by fatty tissue which contained in its meshes, besides 
fatty products, a gelatinous substance which stained a homogeneous rose color 
with carmine. Furthermore, each fascicle was surrounded by a thickened capsule 
of connective tissue which stained a homogeneous pale blue in Weigert-Pal prepara- 
tions. The walls of the perineural blood vessels were thickened. There was. 
however, no demonstrable degeneration of myelinated nerve fibers. Histologic 
examination of the lumbar and sacral spinal nerve roots and spinal ganglia did 
not show any pathologic lesions. There was, however, intense acute leptomenin- 
gitis along the whole length of the spinal cord, and mild thickening of the per- 
ineurium of the spinal nerves peripheral to the spinal ganglia was noted. On 
the basis of this report the author comes to the conclusion that the three types of 
sciatica differentiated clinically, the radicular, funicular and peripheral types, di 


not always have a well defined pathologic equivalent. Wen. Chicas 


HeEMIPLEGIA AND PARAPLEGIA IN ARTERIOSCLEROSIS OF THE BRAIN FOLLOWING 
PontiLteE Lesions. J. Luermitte and J. O. TrELLEs, Ann. de méd. 36:358 
(Nov.) 1934. 


That relatively small areas of anemic softening within the pons may produce 
severe paralysis of the extremities may be explained by the fact that the cortico- 
spinal fibers are arranged in densely packed fascicles in the anterior part. The 
same is true of the arrangement of the spinocerebellar fibers within the cerebellar 
peduncles. Sensory disturbances are not as severe in cases of such lesions because 
of the incomplete destruction of the more scattered fibers of the medial lemniscus. 
Disturbances of innervention of extra-ocular muscles find their anatomic explana- 
tion in lesions of the posterior longitudinal bundle or of the fibers of the medial 
longitudinal fasciculus. The frequent observation of involvement of the lower 
extremities with a pure type of paraplegia can be explained only by assuming that 
the corticospinal fibers for the lower extremities are arranged separately in pontile 
bundles, which are situated more posteriorly than the fibers for the upper extremi- 
ties. Obliteration of one or more paramedian arteries is followed by softening of 
the whole anterior part of the pons, while the medial lemniscus, the middle cere- 
bellar peduncle and the tegmental part of the pons are spared. The short 
circumferential arteries supply the dorsal part of the pons and the inner half of the 
medial lemniscus. Accordingly, sensory disturbances will be prominent in the 
clinical picture of softening following occlusion of these latter arteries, a fact 
which has sometimes erroneously led to the diagnosis of a thalamic lesion. Velo- 
palatine clonus was never observed in cases of pontile lesions, confirming the 
former hypothesis of the authors that they follow lesions of the olivary system 


only. Welt, Chicago. 


\ Case oF PSAMMOMA OF THE CHoROID PLEXUS OF THE LATERAL VENTRICLE. 
D. CuristopHe, Divry and Moreau, J. belge de neurol. et de psychiat. 34: 
733 (Dec.) 1934. 


Christophe and his co-workers report a case of psammoma of the choroid 
plexus of the lateral ventricle in which the growth was successfully removed at 
operation. The patient, a boy aged 13% years, began to complain of progressive 


diminution of visual acuity at 9 years of age. At that time he also had headaches, 
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projectile yomiting and periods of inordinate somnolence. In February 1932, 
bilateral temporal atrophy of the optic nerve was found, with inferior nasal con- 
traction on the right side and temporal hemianopia on the left. A roentgenogram 
at that time already showed the large calcified mass noted two years later. The 
boy was given a series of roentgen treatments, with no improvement. One year 
after beginning these treatments he began to have attacks of loss of consciousness 
without true convulsive movements, which recurred two or three times a week up 
to admission to the hospital in May 1934. 

On admission there were diminished visual acuity, bilateral atrophy of the optic 
nerve, homonymous hemianopia on the left side and bilateral central scrotoma. 
Bilateral tremors, more marked on the left side, were noted when the patient was 
at rest, and there was dysdiadokokinesis on the left side. The genital organs 
seemed overdeveloped for his age. He had presented behavior problems before 
admission. Roentgenograms showed a large opaque mass, the size of the fist 
of a child, extending from the anterior clinoid process to the middle of the posterior 
fossa. The anterior half of this mass seemed to rest directly on the base of the 
skull. The picture presented the typical granular appearance in the opaque shadow. 

An operation was performed on May 24, 1934, through a right temporoparietal 
flap. A large cystic tumor was found by cutting through the cortex. The tumor 
was separated from the base of the brain by a thin layer of brain tissue. Except 
for transitory postoperative hyperthermia and right hemiplegia, the operative results 
were good. Residuals of the hemiplegia remained. The histologic picture of the 


tumor was that of a psammoma, SAVITSKY, New York. 


CONTRIBUTION TO THE CLINICAL Stupy AND PATHOLOGIC ANATOMY OF TUMOR 
OF THE BRAIN WITH PARTICULAR REFERENCE TO ANOMALIES OF THE PINEAL 
GLanp. I. I. LyssuNkKIN, Riv. di neurol. 8:56 (Feb.) 1935. 


Lyssunkin reports a case of glioma of the right frontal lobe in which complete 
block of the aqueduct of Sylvius associated with an abnormal position of the 
epiphysis was noted at autopsy. He discusses the probable mechanism by which 
this anomalous position of the epiphysis was produced and considers that it was 
probably not congenital but was produced by the tumor. He discusses also the 
clinical symptoms that may be associated with this anomaly and reviews briefly 
the various theories concerning the genesis of gliomas. Finally, he calls attention 
to the desirability of examining the position of the epiphysis and its relationship 
to the surrounding brain tissue in all cases in which tumor of the brain was 


thought to exist. BarreRA, New York. 


CuintcAL ANATOMIC StuDY OF A CASE OF SIMULTANEOUS OCCURRENCE OF Two 
Tumors (GLIOMA AND SARCOMA) IN THE CEREBRAL HEMISPHERE OF A CHILD 
PercivAL Baitey and Apotro Ley, Arch. de neurobiol. 14:673, 1934. 


Bailey and Ley report the coexistence of a glioma and a sarcoma in the same 
cerebral hemisphere. They were able to find reports of only two other cases of 
a similar nature. The patient, a child aged 6 years, died about two months after 
an operation; necropsy revealed a tumor in the temporo-occipital region. Micro- 
scopic study showed the existence of two types of tumor in the mass; a glioma 
and a sarcoma. The case offers an excellent opportunity for studying the relation 
between the glial and the mesodermal structures of the brain. These structures 
are usually sharply separated. A tumor of the interstitial tissue of the brain is 
always accompanied by proliferation of the mesodermal elements. These have 
been described as of three types: (1) the formation of stroma of the tumor; (2) 
the formation of granulation tissue in necrotic areas, and (3) new formation of 
vascular and connective tissue. It is possible that in the case reported the meso- 
dermal tissue acquired a neoplastic nature and continued to the formation of a 


sarcoma. Avpers, Philadelphia. 
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Psychiatry and Psychopathology 
Envuresis. Louis J. Frary, Am. J. Dis. Child. 49:557 (March) 1935, 


Frary has made a genetic study of a series of families in an attempt to determine 
the possibility of a hereditary factor in enuresis. As a result of this study the 
hypothesis is proposed that enuresis is a hereditary trait determined by a single 
recessive gene substitution. By the application of biometric formulas this hypoth- 
esis is proved within a relatively small latitude of error. The cases of mono- 
zygotic twin girls are reported, both of whom showed a severe type of enuresis, 
The cases selected are those in which there was no definite organic or mental 
defect which might lead to the difficulty. In the remaining cases the author believes 
that environmental influences, particularly the attitude and intelligence of the 
parents, are secondary but important factors and that these influences may alter 
the course of the disorder. It is stated that if the parents understand that the 
child is not entirely at fault but that the trouble may be the result of a hereditary 
factor, they will adopt a more intelligent attitude which will allow better under- 
standing and correction of the problem. WaccoNer, Ann Arbor, Mich. 


PSYCHOTHERAPY OF CRIMINALS. B. KarpMAn, J. Crim. Law & Criminol. 25: 
918 (March) 1935. 


The individual psychogenic approach to the problem of crime appears now to 
offer the most help in its solution, but neither the society in which the criminal 
lives nor the criminal himself recognizes that he is sick and should undergo treat- 
ment. The present article is limited to the psychopathic, not the neurotic, criminal. 
Before going to prison, the first term offender on being put in jail feels that he is 
being made to pay for the crime, and this neutralizes his sense of guilt. The 
trial is not likely to evoke any sympathetic emotions in the prisoner. In prison 
he sees that no one cares whether he reforms or not. Prison gives rise to 
fantasies of revenge; there is only a mild penitential aspect. The confinement 
aspect of prison makes prison into a training school for crime. Prison is physically, 
socially, psychically and sexually harmful. The problem faced on discharge is 
serious. To use psychotherapy, punitive corrective measures must be reduced to a 


minimum. SELLING, Detroit. 


MECHANISMS IN CHILD MurpererRS. LAuRETTA Benoper, J. Nerv. & 
Ment. Dis. 80:32 (July) 1934. 


Bender reports five cases of psychoses associated with actual or contemplated 
child murder and concludes that such murder is a suicidal act resulting from 
identification processes. In the cases studied the motive was not primarily a con- 
scious or unconscious hatred against the child. In both cases of schizophrenia 
and cases of manic-depressive psychosis there is a tendency for mothers espe- 
cially to project their symptoms into their children so that the child may become 
the hypochondriacal organ. What may seem to be a suicidal drive may gradually 
be converted into a tendency to kill both herself and her child and finally to kill 
only the child. After this the mother may actually feel relieved of the symptoms 
which she believes she has destroyed in the child. In processes in which there 
is less dissociation the tendency may be merely to seek peace for the whole family. 
In such cases the murder may represent an effort to escape from the turmoil 
of life, either real or delusional, and the child may become an integral part of 
the escaping personality. The suicidal urge may be incompletely successful and 
therefore lead to a homicidal act. Some aggressive tendencies against the child 
may also be present, as in the case of the unhappily married mother who lost her 
first child through possible neglect and her second through seduction by her lover 
and attempted suicide with the third. 

3ender states: “There are two types of reactions to the murder on the part 
of the parent who has committed the deed. Usually each patient may show some 


ABSTRACTS FROM CURRENT LITERATURE 889 


combination of the two reactions. First there is usually some increase in the 
symptoms which the patient already has and which lead them to perform the 
deed, in such a way as to denote a depression, such as stupor, catatonia, or a 
frank depression. This reaction is in some way a punishment for the deed. It is 
often initiated with a Ganser twilight state which expresses bewilderment, ideas 
of punishment and death, and a denial of the identity of the individual and also 
of the deed. There is usually a conscious amnesia for the dead, associated, how- 
ever, with evidence of unconscious knowledge of it. Following this reaction there 
is a tendency in some cases to recover from the symptoms that led to the homicidal 


” 


act. Hart, Greenwich, Conn. 


ProrouND DISTURBANCES IN THE NUTRITIONAL AND ExcreTious HABITS OF A 
Four AND A YEAR Cuitp: THeEtrR ANALYTIC TREATMENT IN A 
ScHoo. Setrinc. Porti, Psychoanalyt. Quart. 4:25, 1935. 

Portl describes the treatment adopted for a child who showed the rudimentary 
manifestations of a disorder that corresponded to a catatonic condition in an adult. 
The child had a shy, troubled expression; his eyes were downcast; he walked or 
ran with his trunk bent forward and with his legs moving only from the knees 
down. He did not respond to requests or commands and practically never spoke. 
It was difficult to induce him to eat, and he soiled and wet himself daily. He was 
extremely dependent on his mother, who had been deserted by two men, was in 
destitute circumstances and was half starved and grief-stricken, only love for 
her children preventing her from committing suicide. The patient slept with her. 
The patient’s older sister, aged 12 years, was an understanding, reasonable, vig- 
orous child, affectionate toward her little brother. 

One year in a kindergarten accomplished little for the patient, but during this 
time he became dependent on a boy of the same age and name. The next year 
he made a slight relationship with the analyst, and his former relationship with the 
other boy was reestablished quickly. When, owing to conditions, the two boys 
were separated, the other boy felt the separation keenly and screamed, cried and 
clung to the patient whenever they met. The patient, however, paid little attention 
to his former friend but began to make contacts with other children. After an 
attack of tonsillitis the patient was much worse again. His soiling and wetting 
seemed to be the result of a conflict rather than due to a feeling of pleasure or a 
protest against being in the kindergarten. His inability to eat or drink was due to 
a fear that he would have to urinate or defecate. 

His first analytic play concerned going to the toilet, and he brought out the 
fact that he was afraid to do so because he would have to touch his penis. This 
fear resulted from the mother’s excessive disgust when she had to cleanse this 
part. It became evident that in every game and in every activity his penis was his 
great concern. His next play was that of being an animal, which was followed 
by a desire to be a baby. This desire seemed to be based on a wish to grow up 
anew, without having to suffer any injury to his penis. Interpretation of his 
difficulties and desires, associated with encouragement in engaging in forbidden 
activities in school, and the removal of the mother’s expressions of disgust for his 
penis and her prohibitions in touching it, resulted in great general improvement. 
The boy is not yet completely well, for therapy has lasted for only eight months. 
The initial traumatic experience seems to have been an operation on his foreskin 
at 2 years of age, which required careful cleansing by the mother, who reacted 


against the procedure excessively. . : 
8 procedure excessivel) Pearson, Philadelphia. 


A Rejyectep Cuitp. K. Pensrmus, Psychoanalyt. Quart. 4:37, 1935. 


Pensimus reports the results of treatment of a boy aged 414 years, who was shy, 
anxious and passive in attitude and who noticed neither adults nor children. If 
he came out of his passive state, it was only to attack other children (aggressive 


| 
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behavior as an effort to approach them). During the third week in a kindergarten 
he began to scream without apparent cause. Eating difficulties and temper tantrums 
developed whenever the subject of food was broached. The child lived in a two 
room apartment with his mother, grandfather, grandmother, four adult children 
of the grandmother’s first marriage and a son aged 4 years, of the grandparents, 
The boy was powerful physically but feebleminded. He was an illegitimate child 
whom every one in the family hoped would be stillborn. He was weaned at the 
age of 2 weeks and toilet-trained at 10 months. The only emotional reaction of 
the mother to the child was anxiety about his convulsions. As he developed there 
was increasing hostility between him and his uncle of the same age, and the entire 
family took the latter’s part. Everybody, but particularly the grandmother, hated 
him. As he ate well at home, much to his grandmother’s annoyance, eating was 
not forced in kindergarten and the tantrums ceased at mealtime but became 
more frequent during the rest of the day. He teased the other children excessively, 
and although this diminished his passivity, his accomplishment at work and play 
was nil. During the story-telling hour he was an ideal pupil. He identified him- 
self with a successful disobedient hero. This served as an outlet for his anxiety, 
and by this means he assumed a right to the regard which he did not have at home, 
His unsocial behavior became worse, and his spare time was employed in sucking. 
His aggressive expressions served to indicate that he lacked confidence in his 
ability to do things. He was assigned small tasks and praised for his accomplish- 
ments. After this he attempted to take toys from other children and keep them 
from them. He was able thus to retaliate on his uncle, who had everything while 
he had nothing. He began to be able to restrain his aggression against his friends, 
and use was made of this to explain to him that he was now as strong as and more 
capable than his uncle and that, being so, he would always remain so and need 
no longer be afraid of any one. Being allowed entire freedom to do as he wished 
at this point, his capacity for performance increased and his aggressiveness 
decreased. He now seems normal, happy and contented. 

This child came to the kindergarten anxious, stripped of his rights and hungry 
for love. He had no confidence that all the children in the school had equal rights. 
The first phase showed a great liberation of aggression which brought him to a 
complete identification with his rival at home, his little uncle. In the second 
phase he looked for a substitute for the love which he did not have at home. He 
found it first in trying to eat and suck everything, and then in his relationship 
with the teacher. Two results were obtained: (1) resolution of fixated anxiety, 
leading to an identification of his uncle, and (2) satisfaction of the need for affection. 


Pearson, Philadelphia. 


On CrIMINALITY. MELANIE KLEIN, Brit. J. M. Psychol. 14:312, 1934. 


The mechanism of the development of delinquency is clearly portrayed. The 
sadistic fantasies of children toward those around are projected. They then fear 
retaliation of the same nature. When this fear, the impulse of an overpoweringly 
strict superego, urges them to further and further efforts at destruction, anxiety 
is correspondingly increased, and a vicious circle is established. Love is present 
in the criminal and the delinquent person, but it is so deeply hidden that it is con- 


cluded the best means for uncovering it is by analysis. Auten, Philadelphia. 


Tue Psycnoratnotocy or Insicut. Auprey Lewis, Brit. J. M. Psychol. 
14:332, 1934. 


Lewis gives a vigorous, almost militant consideration of the definition of insight 
as a psychiatric problem in the light of his clinical experience and philosophic trends. 
He suggests a temporary definition, “a correct attitude toward a morbid change 
in oneself.” He believes that evidence of such change is available to the patient 
through the presence of an observing function, an experiencing of the change from 
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familiar happenings, and that the criterion for correctness of insight is the attitude 
of the nonaffected person. Examples of immediate and introspective insight during 
yarious psychoses are given. Lewis states that good insight by no means indicates 


or brings about the best outcome for the patient. ALLEN, Philadelphia 


Periopiciry IN PsycuHoses. S. SCHRIJVER-HERTZzBERGER, Encéphale 30: 


186, 1935. 


Psychoses which occur with monthly periodicity are rare. The number of 
cases reported is small, even among women. A search of the literature revealed 
only five cases in men. In a schizophrenic patient, aged 27, who had been studied 
for eight years, a regular alternation of periods of stupor and of excitement was 
observed. As in the menstrual rhythm, the period of oscillation, which averaged 
four weeks, was not absolutely constant, but there were always thirteen or fourteen 
periods each year. During the periods of excitement, the temperature rose and 
the body weight and the eosinophil leukocyte count increased, while the total leuko- 
cyte count, the unsegmented polymorphonuclear count and the systolic and diastolic 
blood pressure diminished. The pulse pressure reached its highest as well as its 
lowest level during the periods of stupor. The blood sugar content during fasting 
dropped just before, and rose rapidly during the periods of stupor. Similar oscilla- 
tions were observed in the sugar content of the blood after the injection or the inges- 
tion of dextrose, fructose or galactose. These bodily changes often precede the 
corresponding change in the mental status. They are believed to be primary or 
coordinate with the latter, and not secondary to them. Three hypotheses are con- 
sidered to explain the periodicity. A disturbance of the endocrine system con- 
sisting in a “bisexual functioning of the sexual apparatus” is rejected because of 
the absence of somatic or psychic signs of bisexuality and because such a periodicity 
has not been observed in hermaphrodites or eunuchs. No decision is reached as 
to the choice between Ewald’s hypothesis of a rhythmic period of excitation in 
the central nervous system as the origin of the monthly periodicity of psychoses, 
as well as that of the menstrual cycle, and a third hypothesis according to which 
a pathologic process in the nervous system brings about a monthly oscillation in 
the organism independently of the gonads. Liper, New York. 


THE ROLE oF THE HypopHysis IN MANIc-DeEprREssIvVE Psycuosis. C. I. UREcHIA, 
KERNBACH and RETEZEANU, *Encéphale 30:209, 1935. 


The role played by the hypophysis in manic-depressive psychoses has received 
scant attention from previous workers. The Zondek test has given contradictory 
results in the hands of different authors. The Abderhalden test has not been 
applied. In the present investigation the reaction of the urine to the Abderhalden 
test (dialysis) was negative in fifteen out of sixteen cases. The one case in which 
it was positive was that of a woman who had not menstruated for the month 
preceding and the month following the test. The reaction of the serum to this 
test was negative in all cases. The reaction of the melanophores to the Collin 
and Drouet test was positive in fifteen of nineteen cases. The interpretation of 
this reaction is still in doubt, since it has been reported to be positive not only 
in cases of hypersecretion of the pituitary gland but also in cases of hyperthyroidism 
and of some other conditions. It may be due to a thyrostimulating hormone of 
the anterior lobe of the hypophysis. The authors are inclined to favor the view 
that a positive reaction to the Collin and Drouet test with a negative reaction to 
the Abderhalden test for the hypophysis indicates a disturbance in the function 
of the thyroid gland. The reaction to the Aschheim-Zondek test was negative in 
all fourteen cases studied. Histologically, in five of eight cases studied the 
hypophysis presented no noteworthy alterations. In one case there was a slight 
sclerosis with moderate eosinophilia and an increase of colloids; in two there were 
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definite lesions which are believed to correspond with insufficient function. In one 
of these latter cases the glandular lobe showed marked sclerosis and an increase jn 
eosinophil cells and in alcohol-resistant lipoids. Both the anterior and the inter- 
mediate lobe contained an enormous amount of colloid, a large part of which was 
basophilic. In the second case there were miliary hemorrhages, numerous pseudo- 
calcareous concretions and an excessive number of eosinophils in the glandular 
lobe. At the point of junction between the stalk of the pituitary gland and the 
gland there were numerous labrocytes. The authors conclude that in most cases 
the hypophysis plays no part in the etiology of manic-depressive psychosis. There 
were no lesions in the tuber cinereum in any of the eight cases. 


Lrper, New York. 


Tue EpILerroip AND THE EpiLteptic U. Frieck, Arch. f. Psychiat. 
102:383 (Sept.) 1934. 


Fleck discusses the problem of features characteristic of epilepsy on the basis of 
a study of 157 patients. These consisted of two groups, one of inpatients and 
another of outpatients. The systematic approach consists in investigating the per- 
sonality of the patients from the point of view of the frequency with which certain 
so-called epileptic characteristics occur in them. The first is that of circumstan- 
tiality, which he finds occurring very frequently in most patients, although there 
are some in whom this feature is not present. The next is that of stubbornness 
and inability to escape from a particular given idea. This, too, seems to be very 
frequent in persons with epilepsy. The indifference which has been considered as 
another characteristic feature seems to occur infrequently in the author’s cases. 
Still less frequent is the occurrence of outbursts of temper. 

Clinging to persons, especially to physicians, is fairly frequent, although not a 
constant feature. With that there seems to be associated an exaggerated politeness 
and superficial self-effacement. The often repeated claim that persons with epilepsy 
show a high degree of superstitiousness and religiousness is not borne out by the 
author’s investigations. 

Of further interest are certain physicial characteristics, such as an emptiness in 
the facial expression, a pasty complexion and a peculiar slow dragged-out motoriza- 
tion, all of which seem to be fairly frequent in epileptic patients. In discussing 
these features the author emphasizes particularly the fact that whereas one can 
speak definitely of certain character traits which are frequent in epileptic persons, 
one should not consider these as constituting the so-called epileptic personality. 
Above all he opposes the view expressed by some authors that there is such a 


thing as epilepsy without epileptic convulsions. Matanwup. lowa Citr 


LOCALIZATION OF DIsTURBANCES OF ConsciousNEss. M. Dancz, Deutsche Ztschr. 
f. Nervenh. 134:217 (Sept.) 1934. 


Dancz defines consciousness as the state of the nervous system which makes it 
possible for a person to perceive the occurrences of the outer and the inner world 
and to appreciate their relationship. The content of consciousness is formed by all 
mental occurrences, past and present. Under ordinary conditions, consciousness 
has its alternating periods, namely, wakefulness and sleep. There are also patho- 
logic conscious states, a lower grade. A vegetative consciousness is thus dis- 
tinguishable, the positive state of which is wakefulness and the negative phase, 
sleep. This lower, primitive conscious state makes the revelation of the intellectual 
consciousness possible, which Ranschburg designates as the “I” or “world con- 
sciousness.” Accordingly, the higher intellectual consciousness is dependent on 
vegetative consciousness; at the same time the latter does not depend on the former. 
According to this conception the location of higher intellectual consciousness is not 


| 
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circumscribed ; it embraces the entire brain and especially the cortex of the frontal 
lobes. In this article Dancz does not consider the location of intellectual 
consciousness. 

The primitive or vegetative consciousness can be observed only in its negative 
phase. It does not depend on cortical activity. When an animal is deprived of 
cerebral cortex it still presents cycles of sleep and wakefulness. Some authors 
still associate vegetative consciousness with cortical activity. 

Dancz reports the pathologic changes in seven cases that bear directly on the 
localization of primitive consciousness. In five somnolence was one of the 
leading symptoms, and in one of the five there was also a Korsakoff symp- 
tom complex. In each of the five cases there was a unilateral tumor of the 
thalamus. In four the tumor did not involve the hypothalamic area, though the 
thalamus was infiltrated with tumor tissue. The somnolence in these cases must 
be assigned to destruction of the thalamus. The Korsakoff symptoms in the one 
case may be looked on as due to a condition of the center of primitive conscious- 
ness. The patient in case 6 was alcoholic and had a Korsakoff psychosis and 
delirium tremens. Necropsy disclosed a tumor of the infundibulum with general 
cerebral arteriosclerosis. Although the tumor in this case had destroyed the 
infundibulum and hypophysis, somnolence was not present. This tends to refute 
the theory held by some that consciousness is regulated in this area. In case 7 a 
tumor infiltrated the wall of the third ventricle and the hypothalamus. It separated 
the walls of the ventricle and involved the infundibular area, the tuber cinereum 
and even the corpora mamillaria, yet somnolence was not present. Disturbance 
of vegetative consciousness, therefore, cannot depend on a lesion of the wall of the 
third ventricle or on disease of the anterior hypothalamus. This also refutes the 
conception that the Korsakoff psychosis is caused by a disease of the corpora 
mamillaria. On the other hand, somnolence was a prominent symptom in all 
cases in which the thalamus was involved. Dancz concludes that there is a rela- 
tionship between thalamic lesions and disturbances of vegetative consciousness. 
His clinical and pathologic observations lead him to support Spiegel’s conception 
that the thalamus is the area that regulates vegetative consciousness. 

In the case of a young woman with hemiplegia, headaches and bradycardia, who 
was in coma for two days before death, Dancz found, in addition to meningo- 
encephalitis with scattered punctate hemorrhages in the insula, nucleus amygdalae, 
putamen and internal capsule, a hemorrhage in the right corpus mamillare and the 
left side of the pons, including the superior olive and extending downward to 
the medulla. Dancz associates the coma in this case with the hemorrhage in the 
medulla, thus substantiating similar opinions on the causes of coma held by 


Gamper, Rosenfeld, Richard and Foerster. Bernis, Rochester, N. Y. 


Meninges and Blood Vessels 


REMISSION IN Tusercutous MeEnrnoitis. Georce F. Ketty, Am. J. Dis. Child. 
47:591 (March) 1934. 


To the scanty but growing literature on nonfatal tuberculous meningitis, Kelly 
adds the report of a case in which there was clinical recovery but persistent 
sequelae. His patient, a girl, aged 6 years, complained of headache, vomiting, 
fever and delirium. She showed rigidity of the neck, a bilateral Babinski sign, 
convulsions and sluggish pupillary responses. Acid-fast bacilli were found in the 
spinal fluid. The fluid, injected into a guinea-pig, produced characteristic tuber- 
culous changes in the spleen of that animal. The child showed improvement after 
two weeks, coincident with the clearing of the spinal fluid. After two months, 
although still unable to talk, she was able to understand what was said to her. 
During the past two years she has shown slow but definite improvement. 
Strabismus persists, but the range of ocular movement is unimpaired. Some 
spasticity of the legs, arms and gait persists. The power of speech has returned. 


Davipson, Newark, N. J. 
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INNERVATION OF THE CHOROID PLEXUSES AND THE BLoop VEssELs WITHIN tHE 
CENTRAL Nervous SystEM. SAM L. CrLark, J. Comp. Neurol. 60:21 (Aug.) 
1934, 


To study the innervation of the choroid plexuses and the blood vessels within 
the central nervous system, the brain stem from a human 7 month fetus, the brain 
stem from an adult human being and the brain stem from an adult sheep, the brains 
of two opossums, and the medulla of an adult cat, as well as material from dogs, 
rabbits, cats and rats, were available. The brains were treated to show unmyelin- 
ated fibers by the Ranson pyridine silver technic and for myelin fibers by the Pal- 
Weigert method. Nerve endings in the pial connective tissue of the lateral tufts 
and nerve endings related to the epithelium of the medial tufts of 
the choroid plexus of the fourth ventricle were seen. The skeinlike endings of 
the lateral tufts were derived from a nerve bundle which came directly out of the 
dorsolateral surface of the medulla, while the nerve fibers to the epithelium of the 
medial tufts came from the medulla by way of the taenia and tela choroidea. There 
is some indication that these fibers may be myelinated. The vessels supplying the 
choroid plexuses are furnished with numerous nerve fibers, some of which terminate 
in the media in the manner previously described for the pia mater. There also 
are the simply branching fibers which lie just beneath the choroidal epithelium 
or actually between the cells, and which end as tapering unmodified fibrils or 
with one or more end-knobs, as well as the large tangled skeins of varicose fibers 
ending among connective tissue cells in flattened or rounded expansions. Mye- 
linated fibers accompanying pial vessels give off collaterals which extend along 
the vessels into the central nervous system. These are much fewer in number than 
the unmyelinated fibers. No ganglion cells were observed along any of the vessels 
within the central nervous system, nor was a capillary innervation observed. 
Peripheral nerve fibers were definitely identified and traced along vessels in the 
medulla and pons, the mesencephalon, the diencephalon and the telencephalon. No 
significant differences were observed in the vascular innervation in the different 


species. Appison, Philadelphia. 


Tue CEREBRAL BLoop Flow DuriInG SLEEP IN Man. F. A. Gress, E. L. Gress 
and W. G. Lennox, Brain 58:44, 1935. 


The theory of a vascular explanation of sleep is still considered by some as a 
possible cause. Mosso (1881) and Hill (1896) believed that sleep was associated 
with cerebral anemia. Stevenson, Christenson and Wortis (1929) believed that 
cerebral congestion caused sleep. Using a thermo-electric blood flow recorder 
(Gibbs, 1933) inserted into an internal jugular vein, the authors found that the 
onset of sleep in subjects without disturbances of sleep and in one subject with 
narcolepsy was not accompanied by a significant change in the flow of blood through 
the brain. The mechanism of sleep is as yet unexplained, but the work of Pavlov 
and that of Hess suggests that the mechanism is essentially nervous. 


Sati, Philadelphia. 


SUBARACHNOID HeMoRRHAGE: IN GENERAL Practice. J. N. Gare, Lancet 2: 
305 (Aug. 11) 1934. 


Persons with subarachnoid hemorrhage roughly fall into two groups: (1) the 
younger patients, in whom the hemorrhage is usually due to a congenital aneurysm 
or a defect in the wall of the vessel, and (2) the older patients, in whom it is due 
to arterial disease or degeneration. The patient suddenly is seized with an intense 
headache and feels as if something had snapped in the head. He reels about and 
may become unconscious for a short time. There is always a severe headache 
over the occipital area, or more rarely over the frontal area, with stiffness of the 
neck and usually photophobia. All patients whom the author has seen have had 
photophobia; one of these patients suffered from it during each of five attacks. 
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Any or all of the signs of meningeal irritation occur, particularly pain in the eye- 
balls due to extravasation of blood into the sheath of the optic nerve. Of course, 
the presence of blood in the spinal fluid clinches the diagnosis. 

The mortality in the older group of patients is twice as high as in the younger 
group. The blood pressure gives a definite answer to one half of the problem of 
prognosis. Treatment should take into consideration four factors: (1) the blood 
pressure, (2) the repair of the wall of the vessel, (3) the pressure of the cerebro- 
spinal fluid and (4) the prevention of further attacks. For the latter considera- 
tion Gale mentions only avoidance of any condition necessitating sudden and violent 
exertion or emotional strain. It is added that a frequent check-up of the blood 
pressure is advisable. Beck, Buffalo. 


TypHow BAcILLI AND DISEASES OF THE MENINGES. J. Dworeck1, Schweiz. 
Arch. f. Neurol. u. Psychiat. 23:1, 1934. 


Dworecki reports four cases of meningitis observed during the preceding five 
years in which typhoid bacilli were isolated during life from the cerebrospinal 
fluid. In the first two, in both of which the disease terminated fatally, the fluid 
was purulent and contained countless numbers of bacteria. Contrary to what 
obtains in other forms of meningitis, this inundation of the cerebrospinal fluid by 
bacteria in cases of typhoid meningitis is not necessarily an agonal phenomenon, 
nor is it invariably associated with a fatal outcome. Only 29 cells per cubic mil- 
limeter of fluid, mostly lymphocytes, were found in the third case, which, like the 
fourth, terminated in recovery. The fourth case was remarkable in that pleocy- 
tosis was lacking, although signs of meningeal irritation were present, and the 
bacillus of Eberth was isolated from the fluid in pure culture. The peculiar 
morphology of the organisms and the difficulty experienced in culturing them were 
attributed by the author to antibacterial properties of the cerebrospinal fluid, 
although there was no parallelism between this assumed inhibitory action and the 


agglutinative titer of the fluid. DANIELS. Denver 


Diseases of the Brain 


NOTE ON THE PRESENCE OF GastrRIC ACIDITY IN MULTIPLE ScLEROsIs. O. H. 
Perry Pepper and GeorceE Witson, Am. J. M. Sc. 186:773 (Dec.) 1933. 


In view of the similarity of addisonian anemia and multiple sclerosis, the 
presence of anacidity in the latter is of interest. In eleven cases of undoubted 
multiple sclerosis, free hydrochloric acid occurred in considerable amounts. The 
case which prompted the study was the only one in which free hydrochloric acid 


was absent. MIcHAELS, Boston. 


ENCEPHALITIS IN CHILDREN APPARENTLY CONGENITAL AND FOLLOWING MATERNAL 
INFLUENZA. W. B. Stewart, Am. J. M. Sc. 188:522, 1934. 


Stewart reports seven cases of postencephalitic sequelae dating from birth. All 
the patients were born of mothers who had influenza during the later months of 
pregnancy. There was no history of acute illness in the children which might 
have been epidemic encephalitis, nor in any case did the onset of symptoms coincide 
with the occurrence of one of the usual diseases of childhood. In five cases there 
was evidence of involvement of the extrapyramidal system; four cases were parkin- 
sonian in type; there were choreiform tremors, and in one there was a history of 
lethargy at birth. The diagnosis in the seventh case was based on the compulsive 
type of behavior. 

Influenza is recognized as one of the most serious infections which may com- 
plicate pregnancy. Miscarriage, abortion and premature labor are frequently 
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induced by an attack of this disease. Welz reported a fetal mortality of 66 per cent 
in his series of twenty-one cases. Cases of premature infants born with influenza 
of mothers having influenza have been reported by Abt and by Townsend. 

Epidemic encephalitis complicating pregnancy is not so fatal to the mother or 
the fetus as influenza. However, fetal deaths have occurred, and in several 
autopsies there were found changes characteristic of epidemic encephalitis, as jn 
the cases of Marinesco and of Kononowa. 

Stewart calls attention to evidence indicating a relationship between influenza 
and epidemic encephalitis. She concludes that while the cases cited in this report 
cannot be accepted as proof of the existence of a common etiologic factor in these 
two diseases, they suggest that such a common factor may be present. 


Watts, Washington, D. C, 


NevuroLocic Aspect OF LEUKEMIA. Rosert S. ScHwap and Soma Welss, Am, J, 
M. Sc. 189:766 (June) 1935. 


Following the description of an unusual case of acute lymphatic leukemia in 
which there were neurologic manifestations, consisting of facial diplegia, increased 
pressure of the spinal fluid and a cell count of 2,000 and increased amounts of 
proteins in the fluid, an analysis of 146 cases of leukemia associated with neurologic 
symptoms is presented. From 25 to 50 per cent of all patients with leukemia 
should exhibit some clinical sign of neurologic involvement. Of 334 in Boston, 
20.5 per cent showed neurologic complications. The frequency of these com- 
plications is about the same in the acute and chronic forms of both the lymphatic 
and the myelogenous type. Of 34 persons subjected to lumbar puncture, only 9 
(26.4 per cent) showed normal spinal fluids. The abnormal findings consisted of 
increased cell count, increased protein content and elevated pressure. It is apparent 
that the central nervous system needs to be thoroughly studied in patients with 


leukemia. MIcHAELS, Boston. 


JUVENILE ParETIC NEUROSYPHILIS STUDIES: INCIDENCE, SEX, AND AGE AT 
Onset. WuLtr1AM C. MENNINGER, Am. J. Syph. & Neurol. 18: 486 (Oct.) 
1934. 


From a study of almost 700 cases of juvenile dementia paralytica, including 
43 personally observed, Menninger concludes that the average age of onset of the 
condition is 13 years. In many cases the child has always been defective and sick, 
and a specific time of onset is difficult to set. A man with acquired syphilis is more 
likely to have dementia paralytica than is a male child with congenital syphilis. In 
females this difference is less noticeable, since women comprise only 22 per cent of 
adults with dementia paralytica, whereas girls constitute 40 per cent of the group 
of children suffering from juvenile dementia paralytica. As a whole, juvenile 
dementia paralytica is uncommon. It represents less than 2 per cent of all cases of 
dementia paralytica and less than 1 per cent of all cases of congenital syphilis. 


Davipson, Newark, N. J. 


OpHTHALMIC Symptoms IN Brain Apscess. A. Cowan, Ann. Surg. 101:56 
(Jan.) 1935. 


Forty-four cases of abscess of the brain form the basis for this report. Of 
seventeen cases of abscess of the frontal lobe exophthalmos, swelling of the lids, 
chemosis of the conjunctiva and pain occurred in five and orbital involvement 
without exophthalmos in seven. All these findings occurred on the same side as 
the abscess. There was more or less restriction of either the lids or the eyeballs 
or both in fourteen cases, and in three of these the sphincter of the iris was also 
involved. Frank choking was found in fourteen cases (82.3 per cent) in this 
group. The average level was about 4 diopters. Of the ten patients with choked 
disks on whom operations were performed, immediate improvement, which con- 
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tinued to complete recovery, was noted in two, no change until death in four 
and immediate increase of elevation and severity of the choking after operation 
in four. In nine cases of abscess of the temporal lobe no involvement of the lids 
or conjunctivae or evidence of palsy of the extra-ocular muscles occurred. Nystag- 
mus was noted in two cases. Inequality and sluggish reaction of the pupils to 
light occurred in two instances with the smaller pupil on the side of the lesion in 
each. Choked disks were noted in five (55.5 per cent) of the nine cases. All the 
five patients with choked disks were operated on, with a subsidence of the choking 
in four. Homonymous hemianopic fields were found in three cases. In only one 
of nine cases of abscess of the parietal lobe was there paralysis of the ocular 
muscles—involvement of both external rectus muscles. Choked disks were seen in 
three patients (42.8 per cent). In three of seven cases of abscess of the parietal lobe 
there were no ocular signs or symptoms. Nystagmoid movement was found in 
six of seven cases of cerebellar abscess. Choked disks were found in three cases, 
(42.8 per cent), the same degree being present in the two eyes in every case. The 
average level was 5 diopters. After operation the choking disappeared very slowly. 
Of four cases of abscess of the occipital lobe, there was continued measurable 
choking of the disk in three cases, or 75 per cent, and in the fourth case the disk 
was definitely hyperemic. Two patients had homonymous hemianopia. 

One or more ocular signs or symptoms were found in all except six of the 
forty-four cases of abscess of the brain. However, in the entire series in only 
seven cases were the defects in the visual field of any localizing value. Choked 
disks were found in 63.6 per cent of the cases. It is interesting to note that in 
thirteen patients the degree of choking remained the same or was-even increased 
after operation. 


GRANT, Philadelphia. 


ABSCESS OF THE BRAIN. ABRAHAM Kaplan, Arch. Otolaryng. 21:385 (April) 
1935. 


Kaplan reports five cases of abscess of the brain in which recovery occurred. 
The two important problems in cases of abscess of the brain are: When is the 
best time to operate, and what method of drainage should be used? The best time 
to operate is after encapsulation, which usually takes six weeks from the time 
the cerebral symptoms are noticed. It takes at least six weeks for the cerebritis 
to subside and for a firm capsule to form. The decrease in the total number of 
cells, with an increasing predominance of lymphocytes, in the spinal fluid indicates 
that encapsulation is progressing. Kaplan used the Mosher drain. 

“In the order of their importance the following factors seem to have been 
responsible for the recovery of the five patients: (1) the evacuation of the cavity 
of the cerebral abscess after encapsulation had taken place; (2) the proper sealing 
off of the subarachnoid space with a coagulating current to prevent meningitis; 
(3) the use of the Mosher drain which establishes adequate drainage without 
repeated manipulation; (4) the accurate visualization of the size, shape and loca- 
tion of the abscess; (5) the adoption of Dr. King’s principle of allowing the wall 
of the cerebral abscess to herniate; (6) the initial and complete removal of the 


primary focus of infecti : 
primary tocus of intection. HuntER, Philadelphia. 


SYMMETRICAL TRAUMATIC FRACTURES OF THE CRANIUM: SYMMETRICAL FRAG- 
MENTATION. E. R. LeCount and J. Hockzema, Arch. Surg. 29: 171 (Aug.) 
1934. 


LeCount and Hockzema report in detail 80 cases of symmetrical traumatic 
fractures of the skull observed during the past thirteen and a quarter years in 
a series of 1,278 recent cranial fractures examined post mortem. Thirty-six of 
the 80 were ring-shaped fractures about the foramen magnum, mainly in the 
posterior fossa, or spread out to include portions of the middle fossa and the 
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vault. Twenty-two were sagittal fractures. From the study of basal ring fractures 
reported in the literature and in this series and from experimental studies it jg 
concluded that they are due to a force directed vertically from above or below. 
The weight and inertia of the trunk transmitted through the cervical portion of the 
spine is the immediate cause of the basal ring fractures. This can, of course, be the 
only explanation of those cases caused by falls in an upright position. The large 
and small basilar symmetrical ring fractures produced by trauma at the occiput 
are part of a pattern, which includes sagittal and paramedian fractures coursing 
forward in the base. The force is transmitted to the top of the spine, but it does 
not tear the atlas from the occiput because of its very firm attachment. It rather 
breaks portions of one or both lateral halves of the cranial floor. Fractures 
radiating from or near the base are limited by the architectonic features of the 
skull (e. g., the thickness of the bones) more profoundly than fractures beginning 


higher in the vault. SPERLING, Philadelphia. 


Epitepsy IN IpenticaL Twins. Ritey H. Guturie and M. Lesowrrz, 
J. Nerv. & Ment. Dis. 81:388 (April) 1935. 


Epilepsy and mental deficiency are reported in three sets of identical twins, 
There were manifestations of similar congenital cerebral defects in both members 
of each of the three pairs. These cerebral conditions seem to have their origin in 
the germ plasm and illustrate common types of congenital predisposition to 
epilepsy. Reports in the literature on identical twins show only rare exceptions 
of uniovular twins having dissimilar function of the brain. The authors believe 
that too frequently structural defects are attributed to prenatal, natal or postnatal 
accidents that are rarely due to defects in the germ plasm. 


Hart, Greenwich, Conn. 


APRAXIA IN Corpus CaLLtosumM Lesions. AARON BELL, J. Neurol. & Psychopath. 
15:137 (Oct.) 1934. 


Three cases are presented to emphasize the importance of apraxic phenomena in 
cases of focal lesions in the corpus callosum. In the first two cases the patients 
showed apraxia of gait, which is defined as an inability to use the lower extremi- 
ties for walking in the presence of ood muscular power and in the absence of any 
ataxia when the patient is tested in the recumbent position. In the third case the 
patient presented apraxia of the tongue and muscles of the jaw, failure to protrude 
the tongue, open the mouth or deviate the eyes on command, yet ability to perform 
these actions spontaneously, and possession of good power in the lingual and mas- 
ticatory muscles. Attempts to formulate a specific mental syndrome for the 
corpus callosum are regarded as fruitless, as the mental reaction of a man is 
conditioned by his total personality equation rather than by any focal localization 


of lesions. SPERLING, Philadelphia. 


SYMPTOMATIC EpILepsy IN ONE OF IDENTICAL Twins: A Stupy oF THE EPILEPTIC 
CHARACTER. WALTER FREEMAN, J. Neurol. & Psychopath. 15:210 (Jan.) 
1935. 

The presence of attacks of petit mal in one of identical twins afforded an 
opportunity to differentiate between the primary and the secondary manifestations 
of an epileptic character. The significant common personality trait was egocen- 
tricity with its attendant supersensitiveness. Character traits exhibited by the 
patient as mental and physical inertia, performance by rote, explosive reactivity, 
suspension of affect and unproductivity and inelasticitvy of intellectual processes 
appeared to be secondary to cerebral damage resulting either from early trauma or 
from the repeated insults of the attacks of petit mal. Rivalry between siblings was 
not a prominent factor in the stunting of the personality in this pair of twins. 


SPERLING, Philadelphia. 
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Tumors oF THE Hypopuysis: THerr Earty DiaGNosis AND THERAPY. P. PuecH, 
Ann. de therap. biol. 2:1 (Oct. 15) 1934. 


This article includes a general survey of the field of tumors of the hypophysis 
and of its vicinity. There is a separation of the glandular tumors, the cranio- 
pharyngiomas, the lesions developing in the same neighborhood and other pathologic 
processes that may be confused with the preceding. Puech lays particular stress on 
the mild endocrine disorders observed in cases of chromophobe adenoma and their 
rather satisfactory remissions following roentgen therapy. However, the diagnosis 
is usually made in such cases from the disturbances in the visual fields, which occur 
only after the tumor has outgrown the sella turcica. After the tumor has grown 
to large size it may produce various symptoms, depending on the direction of its 
spread. The acidophilic adenomas are usually easy of diagnosis on account of 
the pronounced acromegalic changes, and ocular symptoms are much less common. 
However, in cases of transitional adenoma more serious results may be expected 
owing to pressure on the optic nerve and other parts. 

The craniopharyngiomas may develop above, within or below the sella turcica 
and are more likely to give rise to indications of intracranial hypertension, to dis- 
turbance of hypothalamic function and particularly to hypophyseal dysfunction 
together with signs of pressure on the chiasm which are often striking. A sur- 
prising number of these tumors and cysts are revealed in roentgenograms owing 
to their frequent calcification. Differential diagnosis between these two types of 
tumor and meningioma of the tubercle of the sella turcica or glioma of the optic 
chiasm may be difficult. The meningioma of the olfactory nerve and the men- 
ingioma arising from the lesser wing of the sphenoid bone are usually more easily 
diagnosed, but sometimes a tumor situated at a distance from the hypophysis may 
cause disturbances in the function of the gland. The usual effect of arachnoiditis 
about the chiasm is to produce visual disturbances of irregular type without definite 
effect on the hypophysis itself. Infection of the sinuses in the genesis of such 


arachnoiditis seems to be common. Freeman. Washineton. D.C 
=MAN, Washington, D. C. 


A Case OF MULTIPLE SCLEROSIS WITH EXCLUSION OF THE LABYRINTH. IDA 
SILBERPFENNIG, Rev. d’oto-neuro-opht. 12:571 (Sept.-Oct.) 1934. 


Exclusion of the auditory nerve in cases of multiple sclerosis has been known 
for a long time. Beck has observed a number of cases of sudden transitory 
deafness and exclusion of the labyrinth in one or both ears, which disappeared 
either completely or partially after a time. Isolated transitory exclusion of the 
labyrinth has been rarely observed. 

The patient, aged 30, complained of vertigo and headache and exhibited paralysis 
of movement of the eyes to the right, vertical nystagmus on attempting to look to 
the right, horizontal nystagmus to the left and an intact cochlear nerve. There 
was absence of reaction on stimulation of the left labyrinth, of the quick phase 
of horizontal nystagmus toward the right and of optokinetic nystagmus to the 
right. After two weeks the paralysis had almost disappeared, both labyrinths 
were hypersensitive and optokinetic nystagmus was normal. A provisional diag- 
nosis of lesion of the posterior longitudinal bundle around the nucleus of the 
external motor oculi was made. 

As the voluntary pathway to the nuclei of the motor oculi nerves is very near 
the central pathway from the labyrinth in the posterior longitudinal bundle, it is 
striking that paralysis of gaze to the right due to pontile involvement was not 
accompanied by symptoms of a disturbance of the right labyrinth. Brunner 
explained this phenomenon by the fact that in a partial injury of the posterior 
longitudinal bundle voluntary ocular movements suffer much sooner than the reflex 
movements from the labyrinth. This does not mean that the fibers conducting the 
labyrinthine impulses remain intact while the voluntary fibers are injured ; 
labyrinthine irritation affects the ocular movements differently and apparently 
more intensively than does the voluntary impulse. Spiegel and Tokay, after 
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splitting the posterior longitudinal bundle on one side, could still provoke moye- 
ments of the eyes by rotary stimulation of the labyrinth but not by faradic stimula- 
tion of the cortex. The group of symptoms in the case reported could all be 
explained by a single lesion in the posterior longitudinal bundle; their transitory 


character supports this assumption. Dennis, San Diego, Calif 


FLEXION PARAPLEGIA OF CEREBRAL ORIGIN. A. AUSTREGESILO, Arq. brasil, de 
neuriat. e psiquiat. 16:1 (Jan.-Feb.) 1933. 


Austregesilo says that flexion paraplegia of cerebral origin may appear in 
young adults and in persons of middle age as well as in elderly persons. The 
cerebral lesions are symmetrical and involve both the pyramidal and the extra- 
pyramidal tract. Flexion originates in an exaggeration of the automatism and 
defense reflexes. The encephalic nuclei the degeneration of which causes the 
reflex exaggeration in which flexion paralysis originates are still unknown. 


Epitor’s ABSTRACT. 


Hypnacocic HALLUCINATIONS IN Narcotepsy. F. T. Nunzer, Arch. f. Psychiat. 
102: 349 (Sept.) 1934. 


Nunzer reports two cases of narcolepsy in which the patients had hallucinatory 
experiences, and on the basis of his own material and similar reports by others he 
undertakes a revision of the clinical and pathologic conceptions of narcolepsy. 
The first case was that of a man, aged 35, who presented a typical narcoleptic syn- 
drome four months before admission to the hospital. Three weeks before admission 
he began to have peculiar hallucinations that occurred at the beginning and during 
the narcoleptic attack and before he fell asleep at night. These were mainly tactile 
and visual, although at times there were also some auditory experiences. They 
consisted of feeling and seeing insects and animals crawling over his body. During 
the development of the disease he gained much weight, and examination showed 
signs indicating involvement of the endocrine system. The second case was that 
of a man, aged 26, who had had narcoleptic attacks for three years before admission. 
For a year before admission he experienced hallucinations similar to those described 
in the first case. 

The author analyzes the clinical pictures in these two cases, especially in 
relation to hypnagogic hallucinations in general, to the types of hallucinations that 
occur in cases of lesions of the brain stem and to those that are found in cases of 
delirium tremens. He comes to the conclusion that from the point of view oi 
localization the occurrence of hallucinations confirms the opinion, expressed pre- 
viously by other authors, that narcoleptic attacks are related to disturbances of the 


thalamus and hypothalamus. Matamup, Iowa City. 


Peripheral and Cranial Nerves 


Tue Recurrence oF Factat Pararysis. Harotp R. Merwartu, Am. J. M. Se. 


189:270, 1935. 


Merwarth reports 19 cases of recurring attacks of facial paralysis. In 5 of the 
cases the patients were observed in two attacks, and in the remaining 14 there 
was a reliable history of more than one attack. “Of all the nerves, the facial 
nerve is the most susceptible to paralysis: this marked susceptibility as contrasted 
with other somatic nerves is reflected in the tendency of the paralysis to recur 
either on the same or the opposite side of the face. This tendency is not men- 
tioned by the authors of modern text books dealing with the nervous system.” 

Recurring facial paralysis has been previously described by Oppenheim, Gowers, 
Bernard and others. Mouriquand, Bernheim and Puig reported an unusual instance 
in a girl who had eight distinct attacks within two years. 
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In 293 persons with peripheral facial paralysis, treated or examined by Mer- 
warth, the paralysis occurred again nineteen times (6.4 per cent). The so-called 
idiopathic “rheumatic,” or Bell’s, palsy occurred again fifteen times in 192 patients 
(7.7 per cent). The possibility of an attack occurring on the opposite side or recur- 
ring on the same side is about even, there being 8 cases in which both sides were 
involved, and 8 cases in which the same side was involved. There were 2 patients 
with three distinct attacks, in both of whom two of the three attacks recurred on 


the left side. Watts, Washington, D. C. 


An EXPERIMENTAL STUDY OF THE ROOTLETS OF THE VAGUS NERVE IN THE Cat. 
James O. Fotry and Frankiin S. DuBors, J. Comp. Neurol. 60:137 (Aug.) 
1934. 


This experimental study was undertaken to trace the vagal motor and the 
vagal sensory fibers independently through the rootlets and the brain stem. The 
rootlets of the right vagus nerve were sectioned intracranially in two cats, and 
the right nodose ganglion was removed from ten other cats. Brains from animals 
in both groups were treated by the Marchi and by the pyridine silver method. For 
comparison, one set of serial transverse sections of the normal vagus nerve and 
rootlets proximal to the nodose ganglion was stained with osmic acid, and two 
sets of serial transverse sections of the normal brain stem were stained, one by 
the Weigert method and the other by the pyridine silver method. 

Foley and DuBois reach the following conclusions: Below the level of the 
jugular ganglion the majority of the motor fibers of the vagus nerve are in the 
bulbar portion of the spinal accessory nerve and the adjacent portion of 
the vagus nerve. At the same level, the nodose sensory fibers largely occupy a zone 
of the nerve opposite the motor area. At the jugular ganglion the motor fibers 
of the vagus nerve are in relatively the same position as at lower levels, and the 
majority of the nodose fibers pass by the ganglion without traversing the region 
occupied by the cells. From the jugular ganglion a large number of the jugular 
sensory fibers pass into the auricular nerve. The majority of the nodose fascicles 
are fused with motor fascicles in the peripheral vagal rootlets. Near the medulla 
the motor and sensory components usually separate and enter the brain stem as 
pure motor and pure nodose rootlets. The nodose fascicles carry into the medulla 
with them a few small myelinated fibers and a greater number of small unmy- 
elinated fibers. After intracranial section of the vagus nerve three types of rootlets 
were found within the medulla, prepared by the Marchi method: a pure sensory 
type, a pure motor type and a mixed sensory-motor type. The sensory admixture 
in the latter is of nodose origin. After entering the brain stem, myelinated fibers 
from both the jugular and the nodose ganglion pass caudally in the solitary 


fascicle. Appison, Philadelphia. 


THe EXcItraABILITY OF A NERVE AFTER A Nerve Imputse. K. Hayasr and G. 
Ritter, Arch. f. d. ges. Physiol. 285:43, 1934. 


Experiments on the sciatic nerves of frogs and on the cervical portion of 
the sympathetic trunk of one cat showed that the chronaxia is increased during 
the relative refractory period. Then it diminishes, and a minimum is reached 
from 8 to 12 milliseconds after the first stimulus. In the following “supernormal 


phase” the chronaxia is again increased. Sprecet, Philadelphia 


THE INFLUENCE OF THE FREQUENCY OF THE STIMULI ON THE CHRONAXIA OF THE 
Nerves. K. Hayasi and E. T. Bruecke, Arch. f. d ges. Physiol. 285:31, 1934. 
Experiments were performed on the cardio-accelerator nerves of frogs which 
had undergone atropinization and on the cardiac vagus nerves of turtles. On stimu- 
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lation with 40 stimuli per second, the chronaxia was relatively short (from 0.15 to 
0.17 microfarad); it increased when the frequency of the stimuli was reduced 
until a maximum (from 0.55 to 0.60 microfarad) was reached with from 4 to 8 
stimuli per second. Still lower frequencies (1 or 2 stimuli per second) were again 
associated with the low values of the chronaxia (from 0.1 to 0.4 microfarad), 
Differences of chronaxia in different fibers of these nerves were not found. 


SPIEGEL, Philadelphia. 


THE INFLUENCE OF EXTENSION OF THE MUSCLE ON THE CHRONAXIA OF ITS Moror 
Nerve. K. Hayasr and G. Rittier, Arch. f. d. ges. Physiol. 235:50, 1934, 


The observation of L. and M. Lapicque is confirmed that the chronaxia of the 
sciatic nerve is shortened by about 20 per cent if the gastrocnemius muscle js 
passively extended. The phenomenon is, however, not constant. 


SprEcEL, Philadelphia. 


THE NUCLEUS OF THE PHRENIC NERVE IN THE Corp, ANDERS KRISTENSON, Acta 
psychiat. et neurol. 9:253, 1934. 


In a case of pulmonary tuberculosis the right phrenic nerve was cut. The 
patient died one and one-half years after the operation. The cervical portion of 
the spinal cord was cut into series, and the sections were stained by the Nissl 
method. In the right anterior horn of the third and fourth cervical segments 
certain groups of cells had undergone pigmentary atrophy. The altered cells were 
counted in sections, and their topography was plotted. The position of cells of 
the phrenic nucleus varies in each cross-section of the respective cervical segments. 
Most of these cells are distributed in the central medial region of the anterior 
horn. At the level of the third cervical segment the cells are located more dorsally 
than at the level of the fourth cervical segment. The variation in the position 
of cells is attributed in part to their displacement by blood vessels entering the 
gray column and in part to the appearance at various levels of groups of cells 
of other spinal nuclei. The overpigmented and atrophic cells do not form a con- 
tinuous nuclear mass through both cervical segments; they show a distinct tendency 
to be scattered in small groups through these segments. The scattering of cells 
is most distinct at the upper level of the third cervical segment and at the lower 
level of the fourth cervical segment; whereas in the intermediary zone—the lower 
level of the third cervical segment and the upper level of the fourth cervical 
segment—the cells are arranged in a practically continuous mass, although here also 
a grouping into confluent islands of cells can be recognized. The cell count in the 
area of the phrenic nucleus gave a total of 1,103 cells, of which about 700 were 
in the fourth cervical segment and about 400 in the third cervical segment. Thus, 
the main portion of the spinal phrenic nucleus lies in the fourth cervical segment. 


YAKOVLEV, Palmer, Mass. 


Vegetative and Endocrine Systems 


SPONTANEOUS HYPERVENTILATION TETANY. J. W. Scott and M. M. CAnNrTor, 
Am. J. M. Sc. 186:509 (Oct.) 1933. 


The authors describe the case of a woman, aged 21, in whom spontaneous 
hyperventilation developed in association with nausea, which was rapidly followed 
by the onset of tetany and ketonuria. The changes in the blood chemistry and the 
physiologic effects on the patient suggest a condition of uncompensated deficiency 
of carbon dioxide. The mechanism underlying the condition is discussed. 


MICHAELS, Boston. 
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MULTIGLANDULAR SYNDROMES RESEMBLING SIMMONDS’ DISEASE, WITH CASE 
Report. ALBERT WEINSTEIN, Am. J. M. Sc. 189:245, 1935. 


Weinstein reports a case of Simmonds’ syndrome with autopsy data. The 
pituitary gland was invaded by an ependymal glioma, but about from 30 to 35 
per cent of the anterior lobe remained. There were atrophic changes in the thyroid 
gland, adrenal cortex, testes and prostate. 

The clinical syndrome of pituitary cachexia was described by Simmonds in 
1914. In 1932 Cadler found seventy cases on record. In 1933, in a more critical 
review, Silver could find reports of only forty-one cases which he judged on the 
basis of autopsy data to be examples of pituitary cachexia. Weinstein remarks 
that it is noteworthy that only seven cases are reported in the English literature, 
and of these only three were proved by autopsy. 

Clinically, the syndrome is characterized by weakness, marked loss of weight, 
loss of hair and teeth, trophic changes in the skin, gastro-intestinal atony, achlor- 
hydria, low blood pressure, lowered body temperature, low pulse rate and markedly 
lowered basal metabolic rate. In both sexes there are striking disturbances in 
sexual function, with loss of libido and potency, with failure of spermatogenesis 
in the male and amenorrhea in the female. There is usually a moderate secondary 
anemia and well marked eosinophilia. The patients are apathetic and easily 
exhausted. Mental disturbances are common. Hypoglycemia is the rule. The 
disease runs a progressive course but may be remittent. 

Pathologically, there is destruction of the anterior lobe of the hypophysis with 
secondary atrophic changes in the thyroid gland, the adrenal cortex and the gonads 
and a decrease in the size of the thoracic and abdominal viscera. There may be 
simple fibrosis of the anterior lobe with almost complete loss of cellular substance, 
or destruction may be secondary to tumors, cysts, syphilis, tuberculosis or trauma. 


Watts, Washington, D. C. 


SYMPATHETIC SYSTEM AND PAIN PHENOMENA. R. CUNLIFFE SHAw, Arch. Surg. 
27:1072 (Dec.) 1933. 


The sympathetic fibers may convey afferent impulses of common sensation after 
the extirpation of the somatic innervation. In certain types of intractable neu- 
ralgia, the sympathetic fibers convey impulses of pain which are distinct from 
the conditions of pain conveyed by the spinal system. Three cases are cited in 
which sympathetic ganglionectomy produced immediate relief of intractable neu- 
ralgia. The thermal response in all cases was of minor degree. Three cases 
are cited in which periarterial sympathectomy relieved pain in similar conditions. 


SPERLING, Philadelphia. 


DIABETOGENIC, THYROTROPIC, ADRENOTROPIC AND PARATHYROTROPIC FACTORS OF 
Pituitary. J. B. Coriip, J. A. M. A. 104:827 (March 9); 916 (March 16) 
1935. 

Collip presents a review of the investigations on the diabetogenic, thyrotropic, 
adrenotropic and parathyrotropic factors of the pituitary gland. The diabetogenic 
effect of the anterior lobe of the pituitary gland is due to the combined action of 
two substances, one acting on the blood sugar level and the other producing ketosis. 
He shows that the ketogenic substance must be distinct from the thyrotropic prin- 
ciple. A close relationship between the pituitary and the thyroid gland has been 
demonstrated clinically. It is concluded that the thyrotropic principle found in 
extracts of the anterior lobe of the pituitary gland is an entity having physiologic 
properties that distinguish it from the growth factor, the ketogenic principle, the 
maturity principle and the adrenotropic hormone. The author has noted that the 
adrenotropic effect tended to be associated with a thyrotropic effect but that with 
further purification of the thyrotropic principle the adrenotropic action became less. 
There is as yet no satisfactory physiologic test for the adrenotropic principle, for, 
since the adrenal cortex reacts with hypertrophy after the administration of 
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numerous nonspecific toxins, the results obtained on normal animals are not con- 
clusive, and the hormone must always be tested on hypophysectomized animals, 
On theoretical grounds it is conceivable that certain cases of Addison's disease 
may be due to primary failure of the pituitary gland to function. Two patients with 
Addison’s disease showed marked improvement when adrenotropic extract was 
administered. It is, of course, not to be expected that cortical tissue that has been 
damaged by tuberculosis can be activated by the adrenotropic hormone of the 
pituitary gland. Clinical evidence for an interrelationship between the pituitary 
gland and the parathyroid glands has been reported by various investigators. In 
the author’s experience, the parathyroid glands of hypophysectomized rats and dogs 
show no consistent degenerative changes, even several months after removal of the 
pituitary gland. It is of particular interest in this connection that the simultaneous 
removal of the hypophysis and the pancreas frequently leads to very marked 
degenerative changes in the parathyroid glands of the dog, according to Houssay 
and Biasotti. Similar observations have been made in the author’s laboratory. In 
some cases large areas of the parathyroid glands became completely necrotic. 


Some ASPECTS OF SWEAT SECRETION IN MAN, WITH SPECIAL REFERENCE TO 
THE ACTION OF PILOCARPINE. W. C. Witson, Brain 57:422, 1934, 


In man, general secretion of sweat following subcutaneous injection of pilocar- 
pine hydrochloride is due to a peripheral action of the drug and not to action on a 
hypothalamic sweating center as suggested by Cushing. This conclusion is reached 
after a study of the sweating response following division and regeneration of the 
nerve; the division of all types of nerves to the face did not prevent the sweating 
response to pilocarpine injected subcutaneously. Sweating also occurred after 
degeneration of all types of nerves, proving that pilocarpine not only acts per- 
ipherally but affects the sweat glands directly. Changes in response were variable, 
there being two main tendencies: (1) an excessive response associated with degen- 
eration of the sympathetic nerve supply and (2) a diminished response after 
degeneration of the sensory nerve; the latter probably is accompanied by altera- 
tions in the local vascular response. 

In infants with hydrocephalus in whom intraventricular injection of pilocarpine 
produced no sweating reaction, intravenous and. subcutaneous injections were fol- 
lowed by a normal sweating response. Were there a hypothalamic sweating 
center which is destroyed or functionally impaired in cases of hydrocephalus as 
suggested by Cushing, the sweating response to subcutaneous injection of pilocar- 
pine could not be due to an action of the drug on the center. 

The intradermal injection of pilocarpine induces local sweating, which is the 
result of a direct action of the drug on the sweat glands at the site of the injection. 
The sweating response to intradermal injection of acetylcholine is similar to that of 
pilocarpine. Wilson is of the opinion that the human sweat glands, like those of 
the cat, are supplied by cholinergic sympathetic fibers, and that the human sweat 


glands do not have a double innervation. Sati, Philadelphia 


DIABETES MELLITUS AND THE Pituitary GLAND: A CASE oF DIABETES WITH 
INTERCURRENT PitTuITARY LESION AND CONCOMITANT IMPROVEMENT OF D1IA- 
BETES. ALEXANDER LYALL and J. ALEXANDER INNEs, Lancet 1:318 (Feb. 9) 
1935. 


Lyall and Innes describe a case of severe diabetes in a man aged 29, in whom 
marked improvement in the diabetic condition took place concurrently with the 
development of a lesion of the pituitary gland. When the patient was first seen 
the clinical symptoms and the results of the laboratory tests were indicative of 
severe pancreatic diabetes. Insulin was prescribed, and the patient was discharged 
from the hospital. During the next six months his condition improved, but he 
had some hypoglycemic attacks which were of epileptiform character. The blood 
sugar content during fasting and the tolerance to sugar were essentially normal. 


ABSTRACTS FROM CURRENT LITERATURE 905 


There was no evidence of adenoma of the pancreas. Roentgenograms of the skull 
showed a radiopaque mass in the sella turcica; ten months previously roentgeno- 
grams of the sella turcica had been normal. The visual fields were normal. This 
patient’s condition is considered by the authors analogous to that of an experimental 
animal in which both the pituitary body and the pancreas have been destroyed. 

Lyall and Innes point out that in clinical cases of hyperpituitarism with signs 
of acromegaly it is usual to find decreased tolerance to sugar, hyperglycemia and 
glycosuria at some stage of the disease. The hyperglycemia is more resistant to the 
action of insulin than that of pancreatic diabetes. The tolerance to sugar may 
improve during the course of the disease—an unusual occurrence in cases of well 
developed pancreatic diabetes in man. In cases of hypopituitarism of the Frohlich 
type there is usually an increased ability to deal with sugars or their precursors, 
a flat blood sugar curve in response to the ingestion of dextrose and a decreased 
metabolic rate with consequent obesity. It is well established from the numerous 
publications of Houssay and his co-workers and from the work of Mahoney and 
others that animals from which the pituitary body has been removed are liable to 
attacks of hypoglycemia which either are spontaneous or can be produced by 
starvation or injection of epinephrine hydrochloride. Pancreatectomy in a dog from 
which the pituitary gland has been previously removed is followed by only mild 
diabetic symptoms. There are less severe hyperglycemia and glycosuria. Injection 
of extract of the posterior lobe of the pituitary gland has been shown to counteract 
the effects of insulin, and injections of extract of the anterior lobe deplete the 
glycogen stored in the liver and increase the blood sugar content. 


Watts, Washington, D. C. 


THE CENTRAL REPRESENTATION OF VEGETATIVE FUNCTIONS. P. von Monoxkow, 
Schweiz. Arch. f. Neurol. u. Psychiat. 22:194, 1933; 23:20, 1934. 


In a critical review, von Monokow points out the fallacy of sweeping deductions 
based on “acute” experiments, such as puncture of the floor of the third ventricle. 
Results obtained in experiments of this type are not constant, nor are symptoms 
commonly ascribed to injury of the so-called vegetative centers always present in 
disease involving the hypothalamus. As neurogenic hyperglycemia is a transitory 
phenomenon, normally occurring only in response to an emergency situation, the 
author is opposed to the conception of diabetes mellitus of central origin. Both 
blood sugar and blood pressure seem to be maintained at constant levels following 
section through the midbrain in experimental animals. The nerve structures in 
the lateral walls and floor of the third ventricle are probably concerned in the 
vegetative concomitants of instinctive reactions, but the assumption of numerous 
narrowly circumscribed centers, each controlling a specific function, within this 
limited area is hardly justified. 

The central representation of vegetative functions is conceived of as a 
hierarchial system of superimposed levels, each of which is possessed of a certain 
autonomy. Chemical and hormonal reactions within the tissues represent the lowest 
level of vegetative activity. These local reactions subserve the immediate needs 
of the cells and, within certain limits, maintain the necessary chemical constants. 
The sympathetic ganglia and vegetative nuclei of the spinal cord suffice, so long 
as an emergency situation does not arise, to coordinate the activity of the various 
organs, but in higher organisms the needs of the entire body call for higher levels 


of control. Danrets, Denver. 


SENsoryY NERVE Frpers: III. CoNcERNING THE EXISTENCE OF AUTONOMIC SENSORY 
Frrers. Ken Kurt, Sonrry HrraMatsu and Suiceo OKINAKA, Ztschr. f. d. 
ges. Neurol. u. Psychiat. 151:237 (Oct.) 1934. 


Experiments were performed on four dogs; the spinal ganglia from the fourth 
or fifth to the eighth thoracic segment were extirpated, and the spinal cord was 
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crushed at the lowest level of the segment. Further dissection to eliminate the 
vagus nerves was done. Painful stimuli were induced by inflating a balloon in 
the stomach with air. The fact that there was reaction to painful stimuli leads 
the authors to believe that there are sensory sympathetic fibers. It is also 


postulated that there are sensory parasympathetic fibers. MicHaets, Bosto 
n, 


Treatment, Neurosurgery 


THE TREATMENT OF ARTERIOLAR HYPERTENSION WITH CRYSTALLINE Ovarian 
HorMoNE (THEELIN). Davin AyMan, Am. J. M. Sc. 187:806 (June) 1934, 


The effect of ovarian follicular hormone on the blood pressure, catamenia and 
symptoms of ten patients with arteriolar hypertension has been studied. The daily 
use of this hormone over periods as long as three months and in daily doses as 
high as 350 rat units was without any discernible effect on the blood pressure 


of these patients. MIcHAELs, Boston. 


A SuccessFuL MetTHop FoR VACCINATION AGAINST ACUTE ANTERIOR PoLtiomye- 
LITIS: PRELIMINARY Report. JOHN A. Ko_Mer and ANNA M. Rute, Am. 
J. M. Sc. 188:500, 1934. 


Kolmer and Rule have previously shown that it is possible to vaccinate Macacus 
rhesus monkeys successfully against acute anterior poliomyelitis by subcutaneous 
and intracutaneous injection of a vaccine made from the spinal cords of monkeys 
with poliomyelitis and treated with sodium ricinoleate. During the past year they 
have successfully vaccinated seventeen additional monkeys. The present vaccines 
are four times as strong in virus (4 per cent) with a lower concentration of sodium 
ricinoleate (1 per cent). Furthermore, the present vaccines are a mixture of 
several cords, which better equalizes the amount of virus present. Sodium 
ricinoleate in the amounts employed does not completely kill the virus. All 
attempts by Kolmer and Rule and other workers to vaccinate with “dead” vac- 
cines sterilized with heat and various agents have met with no success. 

Kolmer and Rule have also given themselves injections with the vaccine. In 
their cases the vaccine was apparently capable of producing antibody for the 
poliomyelitis virus and probably sufficient for engendering immunity. Since the 
vaccines have never produced the slightest evidence of infection in monkeys or in 
themselves, and believing that the amount of sodium ricinoleate employed effec- 
tively reduces the virulence of the virus, the authors are at present vaccinating a 
group of children varying in age from 8 months to 15 years. 

Warts, Washington, D. C. 


Forcep SprnaAL DRAINAGE IN THE TREATMENT OF A CASE OF GASTRIC CRISIS. 
Ratpu M. Fettows, Am. J. Syph. & Neurol. 18:505 (Oct.) 1934. 


Forced spinal drainage has been used advantageously in many infections of 
the central nervous system. The patient is suspended on a Bradford frame, with a 
window cut through the canvas opposite the lumbar area. The spinal tap is done in 
the usual way, the needle being provided with a shield which is affixed to the 
skin. When drainage begins the patient’s head is elevated. The rate is regulated 
so that the drainage is about a drop a minute. Intravenous injection of hypotonic 
(0.45 or 0.5 per cent) saline solution is begun shortly after the beginning of the tap. 
During a twelve hour period from 2,000 to 5,000 cc. of saline solution may be 
administered, while from 200 to 800 cc. of fluid may be withdrawn through the 
spinal needle. The patient should receive sedatives during the procedure. The 
successful use of forced drainage in a person with the tabetic form of dementia 
paralytica with a gastric crisis is reported. The patient had protracted vomiting 


in 
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and hiccups, which resisted all other forms of treatment. Six forced drainages 
were done. In addition, tryparsamide, iodobismitol, bismuth preparations and 
malaria (ten chills) were used. The patient returned to work, cheerful and 
efficient, and six months after the drainage showed no evidence of psychosis or of 


gastric Crisis. Davipson, Newark, N. J. 


Excis1on OF Petvic AuToNoMiIc NERVES FOR THE RELIEF OF PAIN FROM ADVANCED 
Petvic Carcinoma. C. A. BeHNey, Ann. Surg. 101:411 (Jan.) 1935. 


Resection of the pelvic sympathetic nerves relieved pain due to advanced pelvic 
carcinoma in 72 per cent of selected cases. Thirty-three per cent of the failures 


were due to technical difficulties. Grant, Philadelphia. 


PELLAGRA IN INprA. G. Panya, Arch. Dermat. & Syph. 31: 213 (Feb.) 1935. 


A case of pellagra is reported in which the patient was successfully treated with 
injections of fresh whole blood taken from a healthy young man. The injections 
were given intramuscularly once a week for five weeks, a single dose varying 
from 4 to 7 cc. This treatment—heterohemotherapy—supplemented the admin- 
istration of strychnine, digitalis, arsenic, atropine and liver extract and topical 
applications to the lesions of the skin. The author believes that the injections of 
blood saved the patient’s life and urges its use in parts of the world where 


pellagra is prevalent. Davipson, Newark, N. J 


SurGICAL TREATMENT OF EPENDYMAL GLIOMA OF THE SPINAL Corp. Leo J. 
ADELSTEIN and Georce H. Patterson, Arch. Surg. 30:997 (June) 1935. 


Glioma of ependymal origin is the most common of intramedullary tumors of 
the spinal cord. This type of tumor is more amenable to surgical measures than 
has hitherto been considered. The surgical procedure advised is wide laminectomy, 
incision in the middorsal aspect of the spinal cord, careful blunt dissection of the 
tumor, which is usually a benign, encapsulated growth, and decompression by 
leaving the dura open. The two stage “extrusion method” of Elsberg and Beer 
was not employed in the two cases here reported, although its value is recognized. 
Roentgen therapy after operation does not appear to be of any value. 


SPERLING, Philadelphia. 


TETANUS TREATED WITH CuRARE. Leste Cote, Lancet 2:475 (Sept. 1) 1934. 


The chief effect of curare is to paralyze voluntary movement by blocking the 
passage of impulses from the peripheral nerves to the muscles. The point of 
action is thought to be the end-plates of the motor nerves. Voluntary muscles 
are paralyzed early, while the respiratory muscles are not affected until later. 

Two patients with tetanus, in a series of nineteen, were treated with curare. 
Of the nineteen patients, eight died, including one treated with the drug. All the 
patients in the series, including the two who received curare, were treated on the 
same general lines, each being given a large dose of antitoxin by the intravenous 
route as early as possible and before the wound had been touched. Curare seemed 
to reduce the continuous rigidity of the limbs, abdomen and muscles of the jaw, to 
lessen reflex excitability and to lessen the frequency and duration of the spasms. 
In the first case the effects of the drug appeared five minutes after injection. It 
is possible that the action was sufficient to tide the patient over the critical period 
of the illness by preventing exhaustion and by allowing more food to be taken. 
In the other case in which the dose was relatively small, the action of the drug 
became apparent only about two hours after the first injection. The effects, how- 
ever, appeared to last about forty-eight hours. No unpleasant symptoms were 
observed during the administration of the drug; respiration did not appear to be 
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affected in any way. No serious after-effects were noted, though it is possible that 
the rather prolonged weakness and wasting of the muscles of the arms and legs 
may have been due to the curare. 

The fatal case was of such rapid onset and intense severity that there was no 
chance of recovery. Treatment might have been more effective in prolonging life 
if it had begun a few hours earlier. However, curare, given when rigidity was 
continuous and reflex spasms of the most intense severity were occurring every 
thirty seconds, checked the spasms, stopped the reflex excitability and consid- 
erably lessened the rigidity. Respiratory failure occurred seven hours later when 
the heart had begun to fail. 

Observations on these two cases are encouraging and confirm the suggestion 
that curare or its alkaloids will be useful in the treatment of tetanus. The dosage, 
however, is at present a difficult problem and will remain so until standardized 
preparations are available and more is known of the particular actions of its 
various alkaloids. 3EcK, Buffalo. 


TRYPAN-BLUE INTRAVENOUSLY IN PosTt-ENCEPHALITIC PARKINSONISM. W. 
McCartan, Lancet 2:601 (Sept. 15) 1934. 


Purified trypan blue (the sodium salt of toluidine-diazo-di-aminonaphthol-di- 
sulfonic acid) was injected intravenously into fourteen patients suffering from post- 
encephalic parkinsonism. The results, apart from an initial feeling of improvement 
in a few cases in the early stages of the treatment, which unquestionably 
was due to suggestion, were disappointing. None of the patients showed the least 
benefit. The fact that these results fall so far short of those of Laignel-Lavastine 
and Sterne might be explained on the grounds that the treatment was not continued 
for a sufficiently long period, for it is to be remembered that with these workers 
the second or third series of injections usually resulted in an improvement. The 
rationale of the treatment of parkinsonism, even though the dye blocks the 
reticulo-endothelial system, is questionable. The lack of any improvement in a 


single patient bears this out. Becx. Buffalo 


Tue HaAemostTATIC PossIBILITIES OF SNAKE VENOM. R. G. MACFARLANE and 
Burcess Barnett, Lancet 2:985 (Nov. 3) 1934. 


Macfarlane and Barnett have found that the venom of Vipera Russellii contains 
a coagulant which clots both normal and hemophilic blood very rapidly in high 
dilutions in vitro. The venom was sterilized by filtration through a Berkefeld 
filter because sterilization by heat or strong antiseptics destroyed the coagulant 
properties. In the dilute solutions used when applied locally no toxic effects have 
occurred. In patients with normal blood the venom has been used successfully 
twenty times as a hemostatic application following dental extraction and _ ton- 
sillectomy, and in two cases during abdominal operations to control capillary oozing. 
The venom has been used with success to stop hemorrhage following dental extrac- 
tion in three subjects with a hemorrhagic diathesis of which no definite diagnosis 
was made. Finally, in genuine hemophilic subjects it has been used most effectively 
following dental extractions (two cases), to control epistaxis (one case) and to 
control hemorrhage from wounds (one case). Warts, Washington, D. C. 


Tue TREATMENT OF TETANUS. W. H. Fiorey, H. E. HArpiInG and PAut FILpEs, 
Lancet 2:1036 (Nov. 10) 1934. 


Florey, Harding and Fildes state that if a patient recovers from tetanus he 
recovers completely ; that is, there is no residual muscular impairment. Antitoxin, 
even in large doses, is apparently incapable of removing toxin already fixed to 
nerve cells, but the toxin is probably oxidized slowly. If the patient can be saved 
from exhaustion by prolonged spasms and kept supplied with water and food it 
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should be possible to keep him alive long enough to enable this oxidation to occur. 
Two ways of doing this have been considered: (1) prolonged anesthesia, either 
by inhalation or injection, and (2) the use of curare to paralyze muscular mecha- 
nisms and abolish convulsions, the patient being kept alive by artificial respiration 
in a respirator. 

Rabbits with general tetanus produced by inoculation of tetanus toxin into the 
right hindleg were treated by being anesthetized with nitrous oxide and oxygen dur- 
ing the day and with an injected anesthetic through eight or ten hours of the night, 
Most of the controls died on the fourth or fifth day. Two rabbits were kept alive 
until general spasms ceased and they could eat green things without being treated 
with an anesthetic to relieve the spasms. However, these animals died of broncho- 
pneumonia on the ninth day. 

By the use of curare in an early stage, before generalized convulsions had 
started, it was possible to reduce local rigidity provided a dose sufficient to produce 
almost complete paralysis of skeletal muscles was given. In animals in which local 
tetanus had been present for some days curare was found to be only partially 
capable of abolishing the rigidity, but it had a definite effect. When anirhals 
reached the stage in which generalized convulsions occurred it was possible to 
reduce the violence of the seizures but not to lessen their number without pro- 
ducing almost complete paralysis. 

The authors report the case of a girl, aged 16, with tetanus in whom the con- 
vulsions were controlled by means of nitrous oxide and oxygen anesthesia. They 
say it is commonly supposed that the high temperature observed in many cases of 
tetanus is due to the great output of energy during convulsions; this was not true 
in their patient—her temperature was rising while she was free from convulsions. 

On the basis of their findings the authors suggest that suitably equipped centers 
be established where patients with tetanus can be adequately treated. Quiet, anti- 
toxin, excision of the wound, control of the convulsions and rigidity and hyper- 


pyrexia are advised. Watts, Washington, D. C. 


SoME OBSERVATIONS ON THE TREATMENT OF TABES WITH MALartiA. A. G. YATES, 
Lancet 2:1335 (Dec. 15) 1934. 


Yates compared the results of treatment in thirty-two patients with tabes treated 
with malaria with those in twenty-four patients treated by other methods (arsenic, 
bismuth and mercury). Thirty-four per cent of the patients treated with malaria, 
as compared with 54 per cent of those treated by other methods, were improved. 
The good results with malaria were obtained in cases of short duration. After 
the use of malaria the number of cells and the amount of albumin in the cerebro- 
spinal fluid diminished and the colloidal gold curve improved, but the Wassermann 
reaction was rarely altered. Yates observed that good results were obtained more 
often in patients with high cell counts and high albumin content of the cerebro- 
spinal fluid. In these cases he considered the tabes to be an inflammatory phase. 
He states that as the inflammation subsides, the cell count and albumin content 
diminish, and the disease reaches the degenerative phase. In this stage treatment 


is less effective. Watts, Washington, D. C. 


Tue SurGery or SprnaL Tumors. LAmBert Rocers, Lancet 1:187 (Jan. 26) 1935. 


In his introduction, Rogers writes: “The surgery of spinal tumors is even 
younger than its sister branch of our art which deals with intracranial tumors: for 
the first spinal tumor to be removed from the living was obtained by Sir Victor 
Horsley in June 1887, eight years after Macewen in Glasgow had removed a 
somewhat similar tumor from the cerebral meninges and nearly three years after 
Sir Rickman Godlee’s operation for cerebral glioma.” 

Of twenty-five tumors of the spinal cord, three were intramedullary, and the 
extramedullary tumors were three times more frequently met with inside than out- 
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side the theca. In examining a person thought to have a tumor of the spinal cord, 
Rogers emphasizes the importance of ascertaining physical and chemical changes 
in the cerebrospinal fluid and of roentgenography after the introduction of an 
innocuous opaque substance. Despite some early reports to the contrary, he has 
found that iodized poppy-seed oil 40 per cent is apparently innocuous. Eleven of 
the twenty-five patients in this series recovered to a striking extent. One patient 
with a neurofibroma high in the cervical portion of the spinal cord died eighteen 
hours after operation for acute dilatation of the stomach. This was considered the 
result of interference with impulses descending through the cervical part of the cord 
and exerting a controlling influence on the tone of the hollow viscera. Like others, 
Rogers has found that the urinary tract in patients with tumor of the spinal cord 
is especially liable to infection, and remarks that while acute suppurative cystitis 
may apparently depress recovery of conduction in the cord, it is surprising how 
little the general condition of the patient may retard such recovery. 


Warts, Washington, D. C. 
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Tue MENTAL SYNDROME OF TUMORS OF THE CorPUS CALLOSUM. Dr. BERNARD 
J. ALPERS. 


The mental symptoms which are said to be characteristic of tumor of the corpus 
callosum have probably been too broadly defined. Many of the symptoms attributed 
to involvement of the corpus callosum are likewise characteristic of disease of the 
frontal lobe. This has brought forth some doubt as to the existence of a true 
“callosal syndrome.’ Raymond’s assertion that disease of the corpus callosum is 
characterized early by difficulty in association of ideas, loss of memory for recent 
events, peculiar behavior, change in character and lability of temperament is at 
once too broad and too loose. The loss of spontaneity of thought and action 
mentioned by Stern is a little closer to the point but is still not in itself char- 
acteristic of involvement of the corpus callosum. The mental symptoms described 
in 1931 by Alpers and Grant come somewhat closer to the actual state of affairs. 
At that time attention was called to the inability of patients with tumor of the 
corpus callosum to concentrate and to focus and maintain attention for any length 
of time. Failure of memory, inability to associate and even the development of 
personality changes and psychotic traits sometimes complete the picture. 

It is possible, in my estimation, to define a syndrome of mental disease which 
is characteristic of involvement of the corpus callosum. That it is sufficiently 
striking to be useful is seen in the fact that a clinical diagnosis made largely on 
the basis of the mental symptoms not only is possible but has actually been made 
in 3 instances by me and has been confirmed by autopsy. The assertion that these 
symptoms differ in no way from those produced by tumors of the frontal lobe 
will be dealt with subsequently. 

The mental symptoms arising from tumors of the corpus callosum are char- 
acterized first and foremost by a deficit in the intellectual sphere, which is featured 
by inability to concentrate and difficulty in thinking and, above all, as shown in 
both the present cases, by what may be called complete imperviousness to stimuli 
of all sorts. The latter is characterized by a total incapacity on the part of the 
subject to absorb what is being said to him. This is not aphasia, for it can be 
shown that there are times when the patient does understand; besides, there is 
none of the expressive difficulty in speech found in the patient with receptive 
aphasia. It is as if the subject were surrounded by a transparent wall which made 
it possible to see and to talk with him but at the same time made it impossible to 
reach him intellectually. Questions and commands are all treated by responses 
which make it clear that there is no understanding on the part of the patient. 
Sensory stimuli appear not to produce an effect, and the threshold of stimulation 
appears to be markedly increased. It is this feature which is most striking in 
cases of tumor of the corpus callosum. It has been a feature of every case which 
I have had an opportunity to study clinically. It is seen also in a milder degree 
in animals in which the corpus callosum has been sectioned, for here, too, there is 
slowness in comprehension as well as in execution. 

Kennard and Watts found that section of the corpus callosum in monkeys pro- 
duced neither motor weakness nor forced grasping but did give rise to a definite 
syndrome characterized by inertia and slowness in initiating purposeful voluntary 
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movements. The animals tended to sit in one place and were less distracted by 
the noises and antics of their fellows than normal monkeys. Although finer 
motions could be easily performed, there was a lag or hesitancy in execution and 
a tendency to use both hands together when possible. A longer period of latency 
was present between a stimulus and the resulting action. The behavior described 
by Kennard and Watts in monkeys is similar to the imperviousness to stimuli 
observed in my patients. 

These features are characteristic, to be sure, of an organic cerebral deficit and 
are commonly seen in cases of such organic conditions as cerebral arteriosclerosis 
or senile dementia in which there has been a good deal of deterioration. Other 
features of the organic syndrome, such as loss of memory and inability to use 
figures, are a part of the “callosal syndrome,” but it is my belief that the imper- 
viousness to stimuli and the increased threshold of sensory impressions which ] 
describe are caused only by disease of the corpus callosum. 

Other symptoms, such as personality disorders, disorientation and even halluci- 
natory experiences, are sometimes encountered but are not per se a part of the 
“callosal syndrome.” They may or may not be present among the mental symp- 
toms and are not essential for a diagnosis. 

The mental features which I have described differ from those observed in 
cases of tumor of the frontal lobe by their intensity and by the absence in the 
latter of the imperviousness which I have described. The mental symptoms of 
tumor of the corpus callosum are more pronounced than those of disease of the 
frontal lobe—a fact which is not surprising when one considers that the fibers 
connecting both frontal lobes are interrupted by disease of the corpus callosum. 


DISCUSSION 

Dr. Wittt1AM G. Sprtter: I have known for many years that tumor of the 
frontal lobe may produce the symptoms of dementia paralytica, but that a tumor 
of the third ventricle may also produce these symptoms has not been so generally 
recognized. Dr. A. Margolies recently brought to me a patient whose mental 
condition suggested dementia paralytica. The pupils reacted slightly to direct 
and indirect light, but both contracted more promptly in convergence. The tendon 
reflexes of the upper and lower limbs were lost. The patient had polyuria and 
polydipsia. The blood and spinal fluid showed no evidence of syphilis. The man 
was a lawyer, aged 39. He had shown evidence of mental excitement and con- 
fusion of thought. He had struck a nurse in the ward and had delusions of 
grandeur. He asserted that he was a very fine lawyer, one of the best, and 
had been called to Washington by the government in consultation. He was jocose 
and stated that his estate was worth $100,000. He had no tremor of the lips 
and no slurring of speech. He had had headache. I advised that he should be 
taken to Dr. Frazier for encephalography. This was done, and a tumor of the 
third ventricle was disclosed, which could not be removed at operation. 

Foerster and Gagel gave a considerable list of those who have written on the 
relation of the psyche to the brain stem and stated that in their experience tumor 
of the floor of the anterior part of the third ventricle may cause great psychic 
excitement, even amounting to mania. From this part of the ventricular area the 
cerebral cortex may be stimulated to activity, whereas impulses passing from the 
medulla oblongata, the central gray matter of the aqueduct or the posterior part 
of the third ventricle may exert an inhibitory influence on the cortex. 

In a case of tumor of the parietal lobe recently reported by me the corpus 
callosum was considerably involved. The patient showed a lessened acuity, such as 
that to which Dr. Alpers has referred in his paper, but she corrected me in state- 
ments I had purposely made inaccurately regarding her family. 

Dr. J. W. Watts: Dr. Alpers’ contention that tumors of the corpus callosum 
cause characteristic mental changes is supported by experimental evidence. Dr. 
Kennard and I performed a series of experiments to determine the effect of section 
of the corpus callosum on the motor performance of monkeys. In one group of 
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monkeys the corpus callosum was cut as a primary procedure; it was also cut 
in a group of animals from which the motor or premotor areas had been previously 
removed. We found that section of the corpus callosum produces no motor weak- 
ness and does not cause forced grasping, but it does give rise to definite inertia 
and slowness in imitating purposeful movements. 

A description of one animal will serve as an illustration. A few days after 
the corpus callosum was sectioned the animal was placed in a large cage with 
another of this species with which it had been before operation. Observations 
during the following four months made it evident that there was a difference. 
The animal on which operation had been performed showed no weakness of any 
of its extremities, and no disturbance in rhythmic progressive movements could 
be detected. All finer motions could easily be performed, but there was often a 
lag or hesitancy in execution and a tendency to use both hands together when 
possible. A longer period of latency was present between a stimulus and the 
resulting action. The animal tended to sit in one place and was less distracted 
by the noises and antics of its fellows than a normal monkey. 

Our monkeys were similar in some respects to the patients described by Dr. 
Alpers. 

Dr. J. W. McConNeELL: Two years ago a patient was admitted to the Phila- 
delphia General Hospital (sent from the Germantown Hospital), and on study a 
diagnosis was made of tumor of the corpus callosum. In this case the tendency 
to somnolence was a source of great interest because it was thought that it was 
directly related to the localization of the growth. When food was put into the 
patient's mouth he failed to swallow it because he would fall asleep during the 
attempt at deglutition. 

Dr. R. THompson: I think the point well taken by Dr. Alpers in distinguish- 
ing between tumor of the frontal lobe and tumor of the corpus callosum. The two 
cases presented showed involvement of the anterior portion of the corpus callosum ; 
I do not know whether Dr. Alpers meant to distinguish tumor of the frontal 
lobe from tumor of only the anterior portion of the corpus callosum. I wish to 
ask if he thinks the same mental picture is presented in cases of tumor involving 
other portions than the anterior portion. 


VENTRICULOGRAPHY WITH COLLOIDAL THorRIUM AS A CONTRAST MEDIUM. 
Dr. WALTER FREEMAN. 
An abstract of this article appeared in the November 1935 issue of the ARCHIVES, 
page 1115. 


DISCUSSION 

Dr. F. C. Grant: I wish to ask three questions: First, what are the advan- 
tages of this procedure over the use of air, which is rather highly developed at 
the present time? Second, what about the toxicity of this material? Is it not 
true that if colloidal thorium dioxide is introduced into the ventricle and roentgen 
therapy instituted this material becomes radioactive, and is it not true that there 
is a retention of thorium dioxide in the body with a consequent increase in the size 
of the lymph nodes? Is it not true also that the elimination of thorium dioxide 
following its introduction into the body is delayed and results in degeneration of 
the articular system? Third, I raise the question of the interpretation of the lateral 
roentgenograms. In the lateral view, when colloidal thorium dioxide is used as 
a contrast medium, there is definite overlapping, so that it is impossible to dis- 
tinguish one ventricle from another as one can by the use of air. I have seen 
Dr. Freeman’s roentgenograms and have followed this method more or less closely 
because a number of years ago I had hoped to find a material which would diffuse 
through the cerebrospinal spaces and give a picture such as Dr. Freeman demon- 
strated. Its results are disappointing. In the use of colloidal thorium dioxide one 
must go through exactly the same procedure as in ventriculography with air: 
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trephining, puncture of the brain and introduction of the material. Furthermore, 
as the objection which I feel later will bear me out, a material is introduced which 
not only is toxic of itself but, when subjected to the x-rays, takes unto itself 
toxicity and gives off secondary rays which may result in a toxic effect on the 
surrounding tissue. Animal experimenis with thorium dioxide show without much 
question that there is a definite toxic effect on the veins and arteries. For these 
reasons [ cannot see that this method of outlining the ventricles has any advantages 
over the use of air. 

Dr. S. N. Rowe: My colleagues and I have recently tried the injection of 
iodized oil into the ventricular system and encountered the difficulties Dr. Freeman 
mentioned, that is, that the oil broke up in different parts and did not spread 
evenly. I wish to ask whether the reaction in cases in which there is an obstruc- 
tion in the ventricular system is lessened by an immediate tapping when the films 
are made and drawing off as much cerebrospinal fluid and thorium dioxide as 
possible. 

Dr. Tempcte Fay: I believe that Dr. Freeman has brought to the United 
States a method that will prove valuable from the standpoint of diagnosis. I am 
not able to follow his interpretations entirely, because each man is trained in his 
own method, and one would have to sit down and study the various defects noted 
before passing judgment on the final merits. The method shown is less convincing 
to me from the standpoint of visualization of the subarachnoid spaces than encepha- 
lography. I believe the three methods (ventriculography, encephalography and 
ventriculography with colloidal thorium dioxide as a contrast medium) will eventu- 
ally find places in the solution of various neurosurgical problems. The last method 
should be particularly useful when there is obstruction of portions of the sub- 
arachnoid system which cannot be demonstrated with air. This method offers 
a great deal in the clarification of such details. Dr. Freeman is now in the initial 
stages of his observations with this method, which is just where encephalography 
was ten years ago. I think that this will be an adjunct both to encephalography 
and to ventriculography, and eventually one will not be entirely dependent on one 
method more than any other. I am glad one can now say when looking at a 
roentgenogram that “a positive defect is shown,’ whereas one used to say “there 
is evidence of displacement and obstruction which indicates the presence of a lesion.” 
The method Dr. Freeman describes will find many useful applications. 

Dr. W. FREEMAN: In regard to the radioactivity of thorium dioxide, a vial 
of 25 cc. carries about 1 microgram of radioactive substance, and it is estimated 
that from 3 to 10 micrograms of radioactive substance can be tolerated by the 
human organism without bad effect. In ventriculography only about 5 Gm. of 
colloidal thorium dioxide is used. 

Any material that is subjected to roentgen irradiation will give off secondary 
rays temporarily, but there is no reason to believe that there is a substantial 
increase of radioactivity in colloidal thorium dioxide after it has been sub- 
jected to irradiation. Experimenters have used 5 cc. of the material in rats and 
10 cc. or even 20 cc. in rabbits, doses that are considerably larger proportionately 
than those used in human beings even for demonstration of the liver and spleen. 
Colloidal thorium dioxide has been used intravenously for the past five years, 
and there are no reports of unfavorable influences that can be ascribed to its 
radioactivity. One must wait a longer time, however, before coming to final 
conclusions, since it has been shown by Oberling that sarcomas may be produced 
by the intraperitoneal injection of colloidal thorium dioxide into the abdominal 
cavities of rats. 

Patients tolerate the injection of colloidal thorium dioxide satisfactorily, in 
marked contrast to the reaction that follows the injection of air into the ventricles, 
even in such skilful hands as those of Dr. Grant. The patients are comfortable 
while the injection is being made, and only in cases in which there is obstruction 
does a headache develop, and this not until about twenty-four hours afterward. In 
injecting colloidal thorium dioxide one is not taking away from the patient the 
water cushion that supports the brain. I contend that better films are made after 
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the injection of colloidal thorium dioxide than after the injection of air, and the 
superposition of one ventricle on the other gives no particular difficulties, certainly 
less than are encountered with the use of air; recently my co-workers and | tried 
injecting more colloidal thorium dioxide into one ventricle than into the other 
and thus obtained a differential opacity that has been valuable. 

The advantages of the material lie in its free miscibility with the spinal fluid; 
it can get into dependent locations where air can almost never reach; it is highly 
radiopaque, which renders it necessary to introduce only a small quantity; the 
elimination is rapid in cases in which there is no obstruction. Whether the material 
can be used to delineate cortical lesions is for the future to decide. Dr. Fay’s 
remarks are interesting in this regard. A report from France deals with a patient 
who had a large infarct in one hemisphere; some of the colloidal thorium dioxide 
was injected into the cistern, and a year later it was found collected in the 
histiocytes that had congregated in the infarct. It may be possible in the future 
to show the extent of thrombotic and other lesions in this manner. In answer 
to Dr. Rowe, I have not drained off the material after injection. This is a problem 
that deserves consideration when one is dealing with patients with obstructive 
lesions. 


CERTAIN PECULIARITIES OF THE TRIGEMINAL NERVE, WITH CONSIDERATION OF 
THEIR CLINICAL SIGNIFICANCE. Dr. TEMPLE Fay. 

The subject of developmental anatomy has been so thoroughly covered from 
the time of the earliest medical records that it seems almost inconceivable that 
such an obvious point could have escaped the attention of the medical profession. 
The question which I wish to bring to your attention is briefly: “What becomes 
of the nerve fibers and end-organs supplying the deciduous teeth after their spon- 
taneous interruption or avulsion as the first teeth are shed from the structures 
of the jaw?” 

It seems strange, indeed, that the trigeminal nerve should be unique among 
all nerves of the body in this property of shedding its end-organ attachments once 
during a lifetime. It is likewise remarkable that although the trigeminal nerve 
is mixed in its sensory values and receives certain additions, it possesses another 
unique property in that the fibers which supply the cornea of the eye are devoted 
entirely to the sensation of pain and that the fibers which supply the dentin and 
roots of the teeth are likewise capable of pain response alone. Heat, cold and 
severe pressure are interpreted by the fibers supplying the teeth as pain. Pure 
pain is the only response which can be obtained by stimulation, irritation or 
involvement of these dental fibers. 

The trigeminal nerve carries other modalities of sensation, side by side, through 
the inferior dental canal and the superior dental canal to emerge through the 
mental foramen and infra-orbital foramen onto the cheek, supplying to the surface 
structures all varieties of superficial sensation. 

Here, therefore, is a sensory nerve plan which dissociates its sensation to its 
respective end-organs but in so doing clearly isolates the fibers concerned with 
pain from their close associates of temperature; in the case of the second and 
third division there arises, with few exceptions, once in the life cycle of certain 
species a complete interruption of these pain fibers, and their places are taken, 
before the act of shedding the deciduous teeth, by new fibers possessing the same 
distinctive quality of pain which will form at the roots of the permanent teeth 
soon to follow their early predecessors. 

In the case of the cornea of the eye, this turnover of function does not occur. 
The pain fibers distributed through the first division of the trigeminal nerve, 
supplying the cornea alone, remain intact from birth to death. 

One cannot escape the question which arises regarding the curious clinical 
phenomenon designated trigeminal neuralgia, in which a pure manifestation of pain 
is evinced, so frequently associated with an early localization to the teeth, and 
for which no etiologic factors or pathologic process has been demonstrated. It 
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seems further a curious fact that true trigeminal neuralgia never occurs before 
the stage of interruption of the fibers to the deciduous teeth. One of the earliest 
cases reported is that of a child aged 11. Perhaps coincidental is the fact that 
94 per cent of the manifestations of true major trigeminal neuralgia are initiated 
in the second or third divisions of the trigeminal nerve. 

It is well known clinically that when pain of a supra-orbital character arises 
in the first division, one must be extremely careful in making the diagnosis of true 
major trigeminal neuralgia, because the majority of cases prove to be involvement 
of the nerve by organic processes concerned either with its intimate relation to 
the supra-orbital artery in the canal or to some pathologic process of the bone or 
contiguous tissues. 

Although it is rare for trigeminal neuralgia to begin in the first division, it 
is not uncommon to observe that it has been present in the second or third division, 
referring pain to the forehead or into the eyes during an attack. The cause of 
major trigeminal neuralgia is as yet unknown. Some have considered it 
a form of neurosis, because the sufferers from this disease have been 
depressed and demoralized and the attacks have been associated with anxiety and 
fatigue. Nothing could be further from the truth in my experience. Any one 
subject to the uncertainty of these excruciating experiences, .in which for days 
talking, eating and swallowing require the greatest courage, is entitled to be 
demoralized as time goes on, when drugs as well as palliative measures continually 
fail. Some have ascribed the condition to influences of the vasomotor and sympa- 
thetic system on circulation, because of the intimate relationships to activity, 
weather conditions and local hyperemia. It has been suggested that the attacks 
are migrainoid in character. Allergy, syphilis, trauma and infection of the 
gasserian ganglion have all been claimed as a cause, but these claims have never 
been substantiated. 

Histopathologic studies have shown only slight changes in the nerve. Spiller 
noted sclerosis and degeneration. ound cell infiltration has been reported. No 
characteristic involvement has yet been demonstrated to account for the symptoms 
described. 

Anatomically, the nerve presents two interesting considerations. The branches 
which are given off from the gasserian ganglion pass out through separate openings 
in the skull. The foramen ovale permits the escape of the third division. The 
second division of the nerve emerges from the foramen rotundum after leaving 
the ganglion and traversing the sphenomaxillary fossa. The first division, how- 
ever, finds its way through the sphenoid fissure along with the third, fourth and 
sixth nerves, as well as with the orbital veins, sharing with these other structures a 
common opening in the skull. Anomalies frequently occur in which no supra- 
orbital canal is present or the nerve is merely enclosed within a notch, the fibers 
frequently escaping confinement to a definite canal. 

In each instance a large arterial branch accompanies the nerve throughout its 
course in the peripheral bony canals, viz., the inferior dental artery, the infra- 
orbital artery and the supra-orbital artery. The possible effects of variations in 
arterial pressure and size within the bony tubes on the adjacent nerve in the 
canal offer possibilities for justified speculation as to whether mechanical factors 
may play a part in the production of an attack of trigeminal neuralgia. The 
escape of the first division from early or frequent involvement might find some 
basis for argument in its anatomic freedom from confinement within a long and 
rigid canal. 

Another consideration which, so far as I am aware, has never been presented is 
the unique characteristic of the fibers of the trigeminal nerve which supply the 
roots and dentin of the teeth. During the early years of life the deciduous teeth 
of the child receive a full component of nerve elements, but as the permanent 
teeth are forming they too demand an additional representation, so that as they 
emerge from the gums they have an intact nerve supply of their own. Meanwhile 
the deciduous teeth have been ejected, have become decayed or have fallen out. The 
old nerve terminals, which once served these deciduous teeth, have been avulsed 
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or separated from their former organs, and as these nerve terminals are no longer 
of further use they supposedly degenerate and disappear. 

Although the question as to what becomes of the severed nerve endings remains 
unanswered, as no investigative work has been undertaken yet on this factor, it is 
reasonable to suppose that if the terminals were avulsed at one time by complete 
extraction of all deciduous teeth in a child the nerve would be affected as other 
peripheral nerves are affected; that is, a period of degeneration would occur, 
followed by regeneration of a certain number of the former fibers. That is what 
occurs when the nerve is actually avulsed from the supra-orbital, infra-orbital 
or inferior dental canal later in life, as a temporary treatment for major trigeminal 
neuralgia. The period of clinical relief from pain depends on the time required 
for regeneration or return of sensory fibers to the anesthetic area. When sensa- 
tion returns, attacks of pain again return, and the period of relief from such a 
procedure may be from three to nine months. 

If the nerve is destroyed by absolute alcohol by means of “deep” injection 
near the point of origin from the foramen ovale or foramen rotundum, a longer 
time is required for regeneration to occur, and the patient may enjoy from six 
months to one and one-half years of relief before sensation returns to the face 
and pain again recurs. 

The probability that regeneration occurs in the interrupted terminals of the 
deciduous teeth as well as in those of the permanent teeth extracted early in life 
is important in that the final destination of these fibers may be far afield from 
their former site, the fibers wandering into the gums, the lips and the cheeks or the 
branches supplying the tongue. 

It is a familiar sight to note the results of a paralysis of the facial nerve on 
return of movement and function. The phenomenon known as “jaw-winking”’ fre- 
quently occurs when the patient attempts to close the eyes, because fibers which 
formerly devoted their function to this act have become redistributed, so that 
after regeneration has occurred they have found their way down to the muscles 
of the mouth and consequently produce a response of these muscles instead of 
those of the eyelid. A similar wandering occurs on the part of the motor fibers 
which formerly drew up the corner of the mouth. When the patient attempts this 
act after recovery from the facial paralysis, he finds that his eye becomes tightly 
closed. Such a phenomenon is not surprising in that the brain had become accus- 
tomed to call on these fibers for a specific act (i. e., closing the lid; drawing up 
the corner of the mouth), and in the rearrangement that occurred after the injury 
to the nerve the brain is unable to reeducate itself to the new duties taken over 
by its former servants, and reorganization of mixed groups is too difficult to 
attempt. The result is that these patients wink their eyes when they move their 
mouths and vice versa. 

In the light of this analysis, redistribution of the early pain terminals of the 
deciduous teeth is possible, and should these terminals reach distant points and 
become irritated they would convey the same old message to the brain, i. e., “pain 
in a back tooth,” even though the “back tooth” had disappeared years before. 
This is the same impression which occurs in an amputation neuroma of the leg, 
the patient insisting that he has pain in the toes which no longer exist. Under 
these circumstances, if the old deciduous molar fiber, for instance, registers 
pain in that discarded tooth, the innocent permanent tooth is at once suspected 
and invariably pulled. Another good tooth is thus sacrificed without relief. 

With one exception the patients suffering from major trigeminal neuralgia 
whom I have seen have sacrificed all of their teeth on the involved side without 
the slightest relief. Another item of interest lies in the dolorogenic points or 
sensitive zones about the face and nose producing pain, often immediately referred 
to a tooth (now obviously missing because of extraction), much to the bewilder- 
ment of the patient and the clinician alike. 

It seems fair to assume perhaps that in a certain few cases (proportionate to 
the projection phenomena in cases of amputation neuroma) regenerating fibers 
of pain sense formerly supplying the deciduous teeth find abnormal and distant 
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locations where they must eventually terminate, stimulation of which may give 
rise to pain reference into the area of an old deciduous tooth, and constant irrjta- 
tion of such fibers promotes sensitivity of the entire nerve as frequently encountered 
in dental work and more familiarly recognized in associated responses of the 
optic nerves to trauma. 

Irrespective of the possibility that true major trigeminal neuralgia may have 
some relationship to the ultimate fate of the pain fibers to the early deciduoys 
teeth I earnestly seek an answer to the question as to what becomes of these avulsed 
pain fibers of the trigeminal nerve. 

DISCUSSION 

Dr. WALTER FREEMAN: My guess is that the nerve fibers undergo atrophy, 
just as do those in other atrophic organs. When a person becomes bald the hair 
follicles undergo atrophy and with them the nerve fibers. After all, the teeth of 
a child are temporary structures and are disposed of, and it seems reasonable that 
the nerves also undergo atrophy. Why should it take a nerve fifty or sixty 
years to resume function and produce trigeminal neuralgia if the loss of a tooth 
in middle age does not set up a similar effect relatively soon after extraction? 

Dr. Temple Fay: The reason for raising the question is that no anatomic 
or pathologic knowledge of this process is available. It would be a simple problem 
to work out the details. One could make a series of developmental studies of these 
nerves and watch the degeneration, which would answer the question that Dr, 
Spiegel brings up, but the amazing thing is that nothing at all has been done on 
the problem. I think it would be a good piece of anatomic research work for 
some one to undertake. 

I found in one case, seven years after what I thought to be a complete subtotal 
resection of the second and third roots of the trigeminal nerve in that the anes- 
thesia was practically complete, that the patient had return of sharp pain referred 
to the eye. There was a dolorogenic point in the old socket of the left canine tooth; 
stimulation produced pain in the eye. Resection of the gum tissue in the root 
socket brought about relief from pain for four months, and again the tooth socket 
was cleared of tissue, with prompt relief to the present time. Regeneration of 
some fibers had certainly occurred, but as to their origin or the reason for pain 
reference after section of the root I am unable to say. Whether it is the nerve 
of the first tooth or of the permanent tooth in this case is impossible to say. The loss 
of a tooth at 20 does not mean that the end-fibers may not regenerate and be 
responsible for such pain at 40. I still cannot reason out what happens to the 
nerve. Atrophy of the nerve must occur. But Dr. Freeman’s question only brings 
up more strongly the need to know what follows the period of atrophy induced 
either by the injection of alcohol or by spontaneous avulsion of these teeth fibers. 
If one attempts to destroy these branches of the trigeminal nerve by cutting the 
nerve, injection of alcohol, plugging the bone canals with ivory pegs or pulling 
out the fibers, the nerves regenerate in spite of the greatest efforts; the only 
true relief obtainable is from section of the trigeminal root as proposed by Spiller, 
so that even if regeneration and the mechanisms responsible for the pain of 
trigeminal neuralgia should return the nerve can no longer convey the messages 
of pain to the brain due to the interruption of the root fibers behind the ganglion. 
The relief obtained by this method of major operation is due to the cutting of the 
central connections, which can in no way affect the tendency of the nerve fiber 
to regenerate as it did before, when injections of alcohol were used from time 
to time. The patient is cured because he no longer can feel what is going on in 
the nerve fibers that have regenerated. One has not explained the mechanism in 
the periphery by simply disconnecting the brain levels of conscious pain. 

I am still seeking the answer as to what becomes of the interrupted fibers to 
the deciduous teeth, or the permanent teeth, after extraction and what these fibers 
may have to do with trigeminal neuralgia, if anything. 
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PrimARY MELANOBLASTOSIS OF THE MENINGES. Dr. N. W. WINKELMAN, Dr. 
GoTreN and Dr. A. SILVERSTEIN. 


Primary tumor of the soft meninges is extremely uncommon. There are three 
possible types: (1) the so-called meningioma or fibroblastoma arising from the 
arachnoid, (2) a vascular tumor from the pia and (3) a primary tumor from the 
pial elements. Among the pial elements, the chromatophores should be mentioned, 
particularly since it is from these elements that a primary melanoblastoma arises. 
Farnell and Globus have shown that the chromatophores are present in infancy and 
even in a fetus of 54% months. The first description in adults was by Mohinkay 
and Valentine in 1859. 

Since the first description by Virchow in 1859 and up to 1931, when Farnell 
and Globus described a case, only a small number of cases of primary melano- 
blastosis of the meninges have been reported in the literature. In these cases the 
criteria for the diagnosis of primary melanoblastosis were: (1) the absence of a 
primary tumor anywhere in the body and (2) the presence of a diffuse melano- 
blastic infiltration of the soft membranes. 

Two cases which are thought to be instances of primary melanoblastic tumor 
of the meninges have been observed in the neurologic and neurosurgical service 
at the Temple University Hospital and the Hospital of the Protestant Episcopal 
Church. 

For future aids in the diagnosis of this condition we are able to add little from 
a clinical review. One would imagine that if the clinical picture were not char- 
acteristic the findings in the spinal fluid might give some clue as to the nature 
of the lesion. In most of the cases reported in the literature the cellular elements 
within the spinal fluid have not been recognized as tumor cells. In one of our 
cases there was reported an increase in the number of cells, mostly of the lymph- 
ocytic type. In only an occasional case in the literature (Mme. Bau Prusak and 
Mackiewicz, 1930) were tumor cells found in the spinal fluid. The diagnosis was 
made by lumbar puncture. A possible clue as to the clinical diagnosis might some- 
times be obtained by cerebral manifestations, followed by those of involvement of 
the spinal cord, particularly of the roots. It is also possible that if the condition 
begins in the meninges around the spinal cord cerebral manifestations may follow, 
as in the case reported by Hassin and Bassoe. In a case of cerebellar disease 
with signs of meningeal involvement one does not have to seek far for an explana- 
tion of the clinical picture because of the known invasion of the subarachnoid 
space by midline cerebellar tumors of the medulloblastic type. In cases of melano- 
blastosis, however, there are usually no focal symptoms, since the condition may 
start anywhere within the subarachnoid space. In many of the cases the invasion 
of the nervous system appears to be so widespread that no focalization can be made. 

The improvement in the signs of cerebral involvement in the first case might 
be attributed to the roentgen therapy. However, in case 2, in which the diagnosis 
was known, massive doses of roentgen rays did not check the progress of the 
disease. 

From the histopathologic angle, the origin of the tumor is beyond doubt, in 
view of the absence of primary lesions elsewhere in the body and the presence of 
pigmented cells within the subarachnoid space. Since the demonstration of Farnell 
and Globus of chromatophores in the meninges of infants and even embryos, there 
can be no doubt as to the origin of the tumor from cells that are normally within 
the pia-arachnoid. Their blastomatous nature has been recognized since Virchow 
first described them. Case 1 shows the tumor characteristics, with invasion of the 
brain at one point. It is usually characteristic of melanoblastosis of the body 
to metastasize diffusely throughout the central nervous system in all of the cases. 
The characteristic of this type of tumor is the presence of pigment in some or 
all of the cells of the central nervous system. In case 2 pigment was present in 
practically every neoplastic cell. It is well known that the pigment may not be 
present in all cells of the melanoblastic tumor. It is also well known that fre- 
quently metastasis from a melanotic tumor may be without pigment. The occur- 
rence of the pigment in a number of cells of the tumor is diagnostic. 
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Dobbertin has reported as a case of melanosarcoma of primary nature one in 
which a tumor of the eye had been removed ten years previously. The older view of 
Ribbert, in maintaining that all melanotic tumors of the brain, cord and meninges 
are secondary, cannot be subscribed to at the present time. Even in a patient 
with pigmented moles of the skin a tumor may be primary within the meninges, 

Farnell and Globus believed that even when there is extensive distribution of 
pigment in several parts of the body synchronously there may still be a primary 
tumor. The areas may develop without relation to one another. It is possible, 
as they concluded, that some hidden collection of cells may be the primary source 
somewhere in the body. In order to demonstrate this, however, serial sections 
throughout the entire body would be required, including the skin and organs. The 
absence, however, of gross manifestations, clinical and pathologic, is taken by most 
authorities as proof of the primary nature of a pigmented tumor in the cerebro- 
spinal meninges. The absence of the areas in favorite sites can be taken as 
evidence that in both our cases we had sufficient proof that the tumor was of the 
primary type. 

DISCUSSION 


Dr. J. W. McConnett: In regard to the first case mentioned by Dr. Gotten, 
I am interested in the symptomatology that followed the roentgen treatment. His 
statement is that “there was very considerable loss of weight, wasting of the upper 
extremities, weakness in rising from a sitting position, waddling gait and diminu- 
tion of the deep reflexes.” Was any study made of the reactions of the muscles 
to electricity ; if so, what was found? Was there any thought of connection between 
the muscular wasting and weakness and the conditions found in the skull? 


Dr. WALTER FREEMAN: It is coming to be more clearly recognized that 
melanotic tumors may arise primarily in the arachnoid. In former times these 
were always considered secondary, and there are numerous locations in the body 
where metastasizing tumors may arise, but it is also recognized that there are 
chromatophores in the pia-arachnoid and that these give rise to tumors. There 
is a specimen at the Army Medical Museum in which there are half a dozen 
melanotic nodules scattered through the meninges, none of them lying deep in 
the hemispheres. They range in size from that of a pea to that of a cherry, and 
in the fixed specimen they look like multiple small hemorrhages. The chroma- 
tophores are most numerous over the ventral aspect of the brain stem and are 
also occasionally found on the under-surface of the frontal lobe and also in the 
region of the cornu ammonis. 


Dr. N. Gorren: The condition was not present when the patient was first 
admitted to the hospital but was present at his second admission. We were 
unable to make a proper diagnosis on first admission, and on the second admission 
we rather suspected a muscular disturbance. We tried amino-acetic acid, as we 
thought it might be of benefit for the muscular weakness, which was rapidly 
increasing. When we studied the brain we thought that the lesion of the parietal 
lobe accounted for the atrophy and weakness. 


April 26, 1935 
Francis C. Grant, M.D., Presiding 


ASTROCYTOMA: Report oF Two CASES WITH A History oF SYMPTOMS FOR OVER 
THIRTEEN YEARS. Dr. JAMES GREENWOOD JR. 


Two cases of astrocytoma are reported because of the duration of symptoms, 
about thirteen years in each case, before a tumor was definitely diagnosed and 
found at operation. The symptoms consisted chiefly of convulsions, of the grand 
mal type in the first case and of the jacksonian type in the second. It should be 
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mentioned that in the second case the presence of a tumor was so strongly suspected 
eleven years before that an exploratory operation was performed. Similar reports 
in the literature deal chiefly with astrocytoma of the cerebellum, and the duration 
of symptoms previous to operation varied from several years, in the review by 
Dr. Harvey Cushing, to forty-five years, in a case reported by Dr. Louis Housman 
and Dr. Lewis Stevenson. No operation was performed in the latter case. 


Case 1—W. H., a white man aged 43, was admitted to the psychopathic ward 
of the Philadelphia General Hospital on Aug. 25, 1934, in an irrational and con- 
fused state which resembled very much a toxic psychosis. According to his history 
convulsive seizures developed at the age of 30; these attacks varied in frequency 
from one or two attacks a year to two attacks in one week. There was one interval 
of two years when he was entirely free from seizures. The description of the 
convulsions was typical of grand mal epilepsy. He was able to hold his job as 
clerk in a registration office until December 1933, when he began to stay home 
from work, became forgetful of little things and was somewhat confused and 
incoherent in speech. He became rather quiet and spent much time alone. Three 
or four months prior to admission he fell during one of the attacks and suffered 
a severe contusion of the scalp. On the day before he came to the hospital he 
remained in bed and was stuporous, confused and difficult to arouse. 

Physical examination on admission showed good nutrition in a man who was 
rather stuporous and quiet. The pupils reacted to light, and the fundi were normal. 
There were flaccidity and absence of movement of the right arm and leg, although 
no definite test of strength could be carried out. The reflexes were normal, and 
there was no Babinski or Troémner sign. The patient did not answer questions. 

The stuporous condition persisted, and the patient was fed by tube until the 
seventh day, when he improved enough to eat. At this time he had a slight droop 
of the right corner of the mouth, and weakness of the right arm and leg were 
definitely demonstrated. Mentally, he was slightly improved and able to talk, 
but he showed much confusion. At no time did he complain of headache. Owing 
to the fact that neurologic examination had given negative results sixteen months 
previously at another hospital, it was believed that he had a progressive lesion of 
some sort, possibly a tumor or a chronic subdural hematoma. He was too weak 
at this time for encephalography to be carried out, and since he was improving 
this procedure was delayed until November 12. During the two months’ delay he 
had a rather severe siege with decubitus ulcers and two attacks of the grand mal 
type but was finally able to get on his feet. Encephalography showed marked 
displacement of both anterior horns of the lateral ventricles downward and to the 
right, apparently due to some mass lesion of the left frontoparietal area. The 
region of the tumor mass showed calcification. 

The mental picture had improved considerably; the patient was no longer 
stuporous and was well oriented in every respect. There was still some weakness 
of the right arm with, in addition, slight motor aphasia. He was transferred to the 
ward for men with nervous diseases, to the service of Dr. B. J. Alpers, on 
November 15, with the diagnosis of tumor of the left frontoparietal region, and 
to the service of Dr. Temple Fay for operation on November 22 by Dr. N. Gotten. 
An extensive infiltrating glioma of the frontoparietal region was uncovered. There 
were no cystic areas, but two areas of old hemorrhage were seen and evacuated. 
A small specimen taken for biopsy revealed a fibrillary astrocytoma. Convalescence 
was satisfactory and was marked by aggravation of the hemiplegia and aphasia, 
which improved definitely in the next few weeks. The man has had several attacks 
of the grand mal type since the operation. The aphasia is worse. He is being 
treated by irradiation. 

The chief points of interest in this case are: (1) the rather late onset of con- 
vulsions, at the age of 30 years, and (2) the interval of thirteen years before there 
were any localizing neurologic signs. Doubtless an encephalogram would have 
established the diagnosis several years earlier. 


CasE 2.—W. S., a white man aged 35, was admitted to the neurologic service 
of Dr. George Wilson on October 24, 1934, with a chief complaint of weakness 
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of the left side of the body, particularly the leg, and convulsions of the left side. 
He had had these convulsions since about 1922. They occurred every month or 
so and began with a twitching in the left leg, followed by extension to the left 
half of the body and later by unconsciousness. There had been a gradually increas- 
ing weakness and stiffness of the left leg. Recently there has been a weakness of 
the left hand also. 

In 1924 the patient was admitted to another hospital, and because of weakness 
of the left leg, clonus, increased reflexes and jacksonian convulsions, a diagnosis 
of tumor of the right parietal lobe was made. Operation on December 10 failed 
to reveal a tumor. During the ensuing year only three convulsions occurred. 

The patient was admitted to the medical clinic of a second hospital on April 26, 
1933, and a diagnosis of jacksonian epilepsy complicated by minimal pulmonary 
tuberculosis was made. He had suffered a penile lesion in 1927 ; however, examina- 
tion of the blood and spinal fluid gave negative results. Neurologically there were 
slight weakness on the left side of the face and a diminution of the grip of the 
left hand. 

Examination on admission to the Phila‘elphia General Hospital showed few 
additional findings. He was a small man, not overwell nourished, with a rather 
introspective personality. The pupils reacted well to light; the right optic nerve 
head was somewhat blurred in outline, and there were edema of the right retina 
and changes in the macula suggestive of a syphilitic infection. The left nerve 
head was paler than normal. There were very slight weakness on the left side of 
the face, definite weakness of the left arm and hand and marked weakness and 
spasticity of the left leg and thigh. The Babinski and the Tromner sign were 
present on the left side, together with increased reflexes. There was a slight con- 
traction of the visual field on the right. 

An encephalogram on Nov. 14, 1934, showed the right lateral ventricle so 
markedly deformed by pressure from above that it appeared as a thin line in the 
lateral view. The left ventricle was displaced slightly to the left. A diagnosis 
of tumor of the right parietal lobe arising close to the midline was considered. 

Dr. Gotten operated on the man on Feb. 13, 1935. On opening the dura there 
was seen anteriorly and near the midline what was apparently the edge of a tumor. 
There was no cleavage line between the tumor and the brain tissue, although the 
tumor tissue was definitely harder than the brain tissue. It was obviously too 
extensive to remove, and a specimen was taken for biopsy; because the brain was 
bulging, the bone flap was sacrificed. Histologic examination showed marked reac- 
tive gliosis with neoplastic areas which resembled fibrillary astrocytoma. 

Convalescence was satisfactory, but there was progression of the weakness of 
the left arm to almost complete paralysis. 

The significant features in this case seem to be the jacksonian convulsions, which 
have been present for twelve or thirteen years, the unsuccessful exploration in 
1924, the slow progression of hemiplegia and the diagnosis of tumor in 1934, when 
it had grown to such a size that it was impossible to miss it in the encephalogram. 

In both cases it would be well to mention the late date at which a diagnosis 
was made, so late that any hope of cure was out of the question. Encephalography 
might have revealed the lesions many years sooner. 


DISCUSSION 


Dr. F. C. Grant: These 2 cases show definitely the importance of encephalo- 
grams for any patient past the age of 25 or 30 years who has convulsions. I should 
like to hear from Dr. Gotten, who operated on these patients. 

Dr. N. Gorten: I have little to add except that the tumor in case 1 was 
sharply demarcated along its posterior border, and I was greatly tempted to remove 
most of it. However, it was so close to the motor area, and I thought that if the 
patient should have a resulting paralysis of any sort following removal it would be 
hard to explain to him that he was much better. At present he has no paralysis, 
though he still has the tumor. If and when he becomes paretic, the tumor can be 
removed. 
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HypoGLYCEMIA WITH EPILeptTirorM Seizures. Dr. JosepH C. Yaskin and Dr. 
Epwarp S. DILLon. 


The following case is reported because of the relative infrequency of cases 
of spontaneous hypoglycemia, because the condition evaded correct diagnosis for 
a number of years and because of the problem of treatment. 

J. R., a man aged 40, a steam fitter, was admitted to the Philadelphia General 
Hospital on Feb. 28, 1935, complaining of “spells.” He had had the minor infec- 
tions of childhood and no other serious illnesses except influenza in 1918, from 
which he made a complete recovery. He completed grammar school and had 
been steadily employed until a year ago, when he was forced to give up work on 
account of his present illness. He now receives $100 per month from an insurance 
company for total disability due to epilepsy. He has been married ten years and 
has a child 2 years of age. He uses tobacco and alcohol in moderation. He was 
perfectly well as far as he can remember until eight years ago. In 1927, when 
carrying a pail of paint, he first noticed twitching and jerking of the right arm. 
This gradually grew worse, so that it interfered with his work. Although he 
cannot state the exact progression of symptoms, these attacks came on more fre- 
quently, and in November 1934 they involved the entire body. These generalized 
attacks are composed of very gross, irregular, fighting movements in which the 
patient flings his hands about wildly and utters unintelligible sounds. During the 
attack he seems to be in a rage. He does not appear to have any definite aura, 
although at times his eyes become blurred, and at other times his speech is thick; 
sometimes he experiences a heavy feeling in’ the legs. The attacks last fifteen or 
twenty minutes, and afterward he becomes extremely sleepy. Only on rare occa- 
sions does he become unconscious or incontinent, bite his tongue or fall in such a 
way as to injure himself. He sweats profusely at these times but has no visual 
difficulties, vertigo, headache or vomiting. The attacks are predominantly diurnal 
rather than nocturnal. 

Examination showed the patient to be well developed and nourished, and with 
no abnormalities except for psoriasis of the scalp and face and some caries of the 
teeth. He was intelligent and cooperative and showed no disturbance of memory 
or orientation. Neurologic examination gave entirely negative results. 

The roentgenogram of the skull was normal. Urinalysis, a complete blood count 
and Wassermann tests of the blood and spinal fluid gave normal results. The 
spinal fluid was under a somewhat increased pressure, 12 mm. of mercury. 

During the six weeks the patient spent in the metabolic department, the blood 
sugar content during fasting always varied between 60 and 80 mg. His diet con- 
sisted of 60 Gm. of protein, 200 Gm. of fat and 100 Gm. of carbohydrate. Twenty- 
two reactions occurred, all between the hours of 9 and 11 a. m.; on these occasions 
the blood sugar content was always below 40. For the purpose of determining 
whether the reactions were due to an excess of insulin or to some other abno: mality 
of the endocrine system, a number of tests were made. Extract of the anterior 
lobe of the pituitary gland was given in doses of 10 cc. without reducing the number 
or the severity of the attacks. During the attacks, epinephrine was given on 
numerous occasions. In some instances it raised the blood sugar level slightly and 
relieved the symptoms slightly, and in other instances it had no effect either on 
the blood sugar or on the symptoms. A dextrose tolerance test gave the following 
results : 


Blood Sugar, Mg. Urine 
115 Gm. of dextrose given by mouth 

59 


This curve is remarkable in that it is both flat and on a consistently low level. 
The results of the galactose tolerance test were normal, indicating that the 
carbohydrate function of the liver is normal. The basal metabolic rate was plus 7. 
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A flat roentgenogram of the abdomen showed no evidence of calcification in the 
pancreas, adrenal glands or kidneys. Further studies are now in progress, 

When the patient was first admitted to the Philadelphia General Hospital no 
definite diagnosis could be made. The chronological development, the character 
of the symptoms and the negative results of careful investigations in other hospitals 
ruled out the existence of any definite organic disease of the brain. The diagnosis 
wavered between epilepsy and psychoneurosis. The former appeared unlikely 
because of the variability of the symptoms and the absence of loss of consciousness 
in most of the attacks, while the latter could not be excluded, although we were 
unable to determine any definite psychogenic causes. 

The etiologic diagnosis of the hypoglycemia in this case is still unknown. Thus 
far we have been unable to find any evidence of disease in the liver or in the 
thyroid, pituitary or adrenal glands. By exclusion one may assume a diagnosis 
of pancreatic disease. Cases of this sort have been found in association with 
pancreatic tumors (Harris, S.: Epilepsy and Narcolepsy Associated with Hyper- 
insulinism, J. A. M. A. 100:321 [Feb. 4] 1933; Wolf, A.; Hare, C. C., and Riggs, 
H. W.: Bull. Neurol. Inst. New York 3:232, 1933; Rynearson, E. H., and Moersch, 
E. P.: Neurologic Manifestations of Hyperinsulinism J. A. M. A. 103:1196 [Oct. 
20] 1934). In this case, aside from hypoglycemia, there is no evidence of a pan- 
creatic neoplasm. Rynearson and Moersch recommend exploratory laparotomy in 
cases of this sort. 

On the theory that sugar acts as an islet-stimulating hormone, it is rational to 
prescribe either a diet high in fat and low in carbohydrate, which has been used 
successfully in a number of our cases, or a diet lower in fat and high in carbo- 
hydrate, which should be given in divided doses. Patients with spontaneous hypo- 
glycemia are most likely to show shock from two to four hours after a meal 
containing a moderate amount of carbohydrate. If the symptoms can be controlled 
by diet it would seem inadvisable to perform laparotomy in the hopes of discovering 
an adenoma of the islet tissue. The entire islet tissue of a normal pancreas weighs 
only about 5 Gm., and an adenoma the size of a pea may cause serious trouble. If 
this can be discovered at operation, cure is effected. We have seen a number of 
cases, however, in which no adenoma could be found post mortem. In one of our 
cases, which was extraordinarily severe, resection of the pancreas was attempted 
with fatal results. 

DISCUSSION 

Dr. M. Burns: I saw this patient on two occasions. About a year ago he came 
to Jefferson Medical College Hospital as a semiprivate patient, with a history of 
nocturnal attacks of both the petit mal and the grand mal type, and psychic equiva- 
lents. My co-workers and I studied him with routine tests and found no evidence 
of any focal organic lesion. The blood and spinal fluid were normal. The eye- 
grounds were normal. The blood chemistry was probably not carefully studied. 
When we suggested encephalography, the patient objected. He was in the hospital 
four or five days. We followed him for a time through his physician and learned 
that he would go as long as from six weeks to two months without attacks and 
then have attacks of the petit mal type or psychic equivalents. He was brought 
to the Philadelphia General Hospital one afternoon with the story that he went 
out with his wife and child and while walking along suddenly started to push the 
baby carriage at a great speed and became manic. He then went for six or eight 
weeks without an attack. I do not know whether he had nocturnal attacks. He 
was again examined thoroughly. No clinical signs of an organic or focal lesion 
could be found. The blood was normal. Then, after a period in which no attacks 
occurred, studies of the blood revealed the picture described. 

Dr. TempLe Fay: I believe that Dr. Yaskin and Dr. Dillon have brought a 
rather dramatic illustration of the hypoglycemic reaction. I believe that if cases 
were studied in detail over a long period one would find that the blood sugar content 
varies and that there is a peculiar tendency to a low level. Howell brought this 
out a number of years ago. It must not be forgotten that Drabkin and Ravdin 
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showed that one can offer some suggestions for treatment. Experiments were done 
in which fluid and insulin were given to animals. Typical hypoglycemic convul- 
sions with a decrease of the blood sugar content occurred. When a dry diet was 
used and 100 units of insulin was administered, no convulsions developed. When 
the administration of fluid was resumed, the convulsive attacks recurred. I might 
suggest that these findings indicate that it would be interesting to test patients 
with hypoglycemia on a balance of fluids or on a ketogenic diet. 

Dr. S. B. Happen: I feel that the recent emphasis placed on the subject of 
hypoglycemia in neurologic syndromes is of importance. In the last six months 
I have seen 2 similar cases. One man, an auditor, was referred to me because 
of periods of amnesia. Because of his unduly dilated pupils, tremors and defect 
of speech my first diagnosis was dementia paralytica. More thorough investigation 
revealed a state of hypoglycemia. In both cases the episodes occurred in the early 
part of the afternoon. A feeling of uneasiness ushered in the actual amnesia or 
seizure, and in the second case a feeling of marked hunger was experienced a 
few hours prior to the seizure, which was relieved by a luncheon of sweets. 

Dr. ALFRED Gorpon: I have had 2 patients in whom hypoglycemia was pro- 
nounced. The interesting point was that each time the blood sugar content fell 
below a normal figure the patient had attacks of the petit mal type. The relation- 
ship between hypoglycemia and epilepsy was so striking that I am convinced there 
is a direct relation between the two. Joslin reported the cases of over 5,000 
patients with diabetes who were treated with insulin, and in all there was only 
one with epilepsy. This gives an additional etiologic factor in epilepsy. The 
relationship of hypoglycemia to epilepsy shows that faulty metabolism undoubtedly 
plays a prominent role. 

Dr. J. GREENWoop: The bizarre type of attacks of petit mal that this man had 
occurs frequently in hypoglycemia. Dr. Dillon described the case of a man who 
fell on the floor during an attack but was still able to know what was going on 
around him. He was overweight. On reading the literature, I find that adenoma 
of the pancreas has been found chiefly in thin persons but that it occurs occasionally 
in a fat person. 


Dr. GeorcE WiLson: I think that there is too much effort made to attribute 
these cases to adenomas of the pancreas. I have seen 4 cases at necropsy. Two 
occurred in children with calcification of the adrenal glands; 1 was a case of 
marked primary carcinoma of the liver, and the other a case of suprasellar tumor. 

Dr. E. S. Ditton: We deliberately gave this patient a type of diet most likely 
to cause periods of hypoglycemia, and we have continued this diet until the last 
few days. We did this first because it seemed desirable, in view of the long period 
during which the diagnosis was not made, to demonstrate beyond peradventure that 
the symptoms were dependent on temporary periods of hypoglycemia and second 
because an opportunity was offered to study various possible causes of the hypo- 
glycemia, studies of which are still in progress. With a return to the type of diet 
he was receiving prior to admission to the metabolic department we are confident 
that he will have attacks at least no more frequently than formerly. I should 
also like to remark that I agree with Dr. Wilson that one is too hopeful of finding 
an adenoma of the pancreas in these cases. 


EXPERIMENTAL PropucTION OF MULTIPLE ScLERosIsS. Dr. Leon CoRNWALL. 


My purpose is to review some of the characteristics of (1) lesions that have 
been observed in the human nervous system identified clinically as multiple sclerosis ; 
(2) conditions in some respects akin to and in others at variance with the orthodox 
conception of multiple sclerosis, and (3) experimental lesions that have some 
bearing on the subject of the pathogenesis of the disease. 

The anatomic features of multiple sclerosis, concerning which there is little 
or no controversy, may briefly be summarized as: (1) disseminated areas of 
demyelinization, (2) predilection for the white matter, (3) a tendency for sharp 
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demarcation of the foci and (4) relatively good preservation of the axis-cylinders, 
Destruction of myelin substance accompanied by proliferation of the fibrous glial 
elements and the formation of a dense glial plaque constitute the principal features 
of the histologic picture. 

The occurrence of vascular lesions, the relation of the plaques to tributary 
areas of the neighboring vascular channels and the presence of inflammatory 
infiltrates are all more or less moot points concerning which confirmatory and 
contradictory evidence has been advanced. The question whether this condition 
represents primarily a disease of the myelin substance accompanied by secondary 
glial changes, or vice versa, has its supporters and opponents, with a majority, 
I would say, favoring the concept that the myelin change is primary. 

Scattered areas of demyelinization are known to occur in conditions that are 
not usually confused, either clinically or pathologically, with this disease. For 
instance one may mention the encephalitides or encephalopathies following vaccinia 
and the acute exanthems, the Hand-Schiller-Christian syndrome, and _ poisoning 
by carbon monoxide, lead, potassium cyanide and nitrous oxide. Foci of demyelini- 
zation have been produced experimentally by the use of tetanus toxin (Claude 
and Putnam) and by the production of venous thrombi after the intravascular injec- 
tion of oil (Putnam). 

The causative agent in this disease has eluded all efforts of discovery up to 
the present time, although evidence has been adduced to substantiate the opinion 
that a spirochete, resembling that found in Weil's disease, a living virus or a water- 
soluble toxin is the causative factor. Since 1913 a number of investigators have 
obtained experimental animals (Bullock, Gye, Siemerling and Raecke, Kuhn and 
Steiner, Simons and Marinesco), and others have presented experimental evidence 
in favor of a spirochetal causation (Kuhn and Steiner, Marinesco, Siemerling and 
Biischer). Equally strong evidence against the organismal cause of the disease 
has been presented by Rothfeld, Freund and Hornowski, Hauptman, Magnus, 
Birley and Dudgeon and Teague. 

The work of the last investigator is deserving of more widespread notice than 
it has received. Teague considered his negative results as inconsequential and 
never published them. The only mention that they have received is contained in 
a brief note in the Association for Research in Nervous and Mental Diseases, 
Proceedings (2:13, 1921). He devoted one year to the investigation of this disease. 
The material for his studies consisted of specimens of blood and spinal fluid from 
16 patients with multiple sclerosis. For the initial inoculations there were employed 
102 guinea-pigs, 59 rabbits, 33 rats, 19 mice, 3 cats, 1 dog and 2 monkeys, a total 
of 219 animals. Except in the first 3 cases, the animals were inoculated as follows: 
the guinea-pigs, intraperitoneally (in a few instances intra-ocularly) with 1 ce. 
of spinal fluid or 2 cc. of blood (diluted 1:3); the rabbits, intraperitoneally (a 
few intra-ocularly) with 2 cc. of spinal fluid or 2 cc. of blood (diluted 1:3); 
rats and mice, intraperitoneally; cats and dogs, intra-ocularly, and monkeys 
(Macacus rhesus), intraperitoneally, intracranially and subcutaneously. A mixture 
of spinal fluid and blood was used as the inoculum from 5 patients, but from the 
remaining 11 the material consisted of either spinal fluid or blood alone. Forty- 
two animals (10 rabbits and 32 guinea-pigs) were used for the first reinoculations 
or passages from animal to animal, and 15 (1 rabbit and 14 guinea-pigs) for second 
passages. One monkey, inoculated intraperitoneaily with mixtures of blood and 
spinal fluid from 5 patients, and a second, given injections intraperitoneally or 
subcutaneously with spinal fluid from 3 patients, remained free from any evidence 
of disease for a period of from sfx to twe've months. 

The 3 cats and 1 dog were observed for over five months, during which period 
no symptoms of disease were noted. None of the 33 rats died or showed any 
evidence of disease. A number of the guinea-pigs and mice died of pneumonia, 
and gram-positive cocci were found in smears from the lungs. Some of the rabbits 
became thin and weak, nasal discharges developed, and at death gram-negative 
bacilli were found in the blood; other rabbits were found at necropsy to have 
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coccidiosis, and still others died of causes that were not determined at necropsy. 
Macroscopic examination disclosed no evidence of lesions in the central nervous 
system of any of the animals. 

” The blood and spinal fluid from all of the patients were cultured and examined 
by dark-field illumination for spirochetes, with negative results. Cultures and 
dark-field examinations of the blood, brain and liver from the animals that 
died or were killed showed no spirochetes or other organisms. 

In the spring of 1922 Dr. Teague gave me all his notes; his daily observations 
were recorded in detail and with meticulous care. Along with these he gave me 
specimens of tissue (fixed in formaldehyde) from the brains and spinal cords of 
24 guinea-pigs and 20 rabbits that had died or been killed during the period of 
investigation. Shortly before his tragic death in 1922 he expressed to me the 
opinion that his investigations had failed to disclose any evidence to substantiate 
the belief that multiple sclerosis is due to a spirochete or to some other bacterial 
organism or that a disease with a similar clinical symptomatology can be trans- 
mitted to rats, mice, guinea-pigs, rabbits, dogs, cats or monkeys by the inoculation 
of the blood or spinal fluid of patients suffering from the disease. 

The assignment was given me to make pathologic examinations of the tissues 
from the animals that had been killed or died. My examinations of these tissues 
failed to reveal any lesion resembling that of multiple sclerosis, even in the remotest 
respect. 

In March 1927 I injected intrathecally 2 cc. of spinal fluid from a patient with 
rapidly progressive multiple sclerosis into a Macacus rhesus monkey. At the same 
time a rabbit was inoculated with 5 cc. of spinal fluid intraperitoneally and a 
guinea-pig with 2 cc. intraperitoneally. These animals were kept under observation 
in my laboratory for ten months without manifesting any clinical evidence of 
neurologic disease. 

In 1927 I published the results of an investigation instituted to ascertain, if 
possible, the source and manner of the derivation of myelin. The brains and spinal 
cords of rats at five different periods (prenatal, birth, 1 day, 3 days and 8 days) 
were studied, and 20 different staining methods were selected with the hope that 
they would differentiate some of the several lipoid constituents of myelin, to wit: 
cholesterol, cholesterol esters, fatty acids, cerebrosides, galactosides, phosphatides, 
sulfatides and neutral fats. It was hoped that by the identification of different 
lipoid fractions at the several periods of maturity some light might be shed on 
the synthesis of myelin. From this investigation I was forced to conclude that 
the synthesis of myelin either takes place outside the central nervous system or 
is of such character that it eludes detection by the methods that were at my disposal. 
Further investigations of this problem were published by Dr. Brickner and myself 
in 1929, 

A little later Dr. Richard Brickner and I outlined a protocol for an investiga- 
tion of the lytic action of the serum, the plasma and the whole blood of patients 
with multipie sclerosis and of normal persons on the spinal cords of rats. The 
results of this investigation were published by Dr. Brickner, who formulated the 
hypothesis that destruction of myelin depended on an abnormal lipasic activity 
in the blood. 

Since 1930 I have been engaged in an attempt to produce neurologic disease in 
animals (rabbits) by the injection of blood from patients with multiple sclerosis. 
Up to the present inoculations of blood from 27 patients have been made into 73 
rabbits. For controls the blood of 11 normal patients has been inoculated in 20 
rabbits. These animals have been observed for periods varying from one day to 
nearly four years. Ten (13 per cent) of the 73 rabbits given injections of blood 
from a patient with multiple sclerosis have shown symptoms and 1 (5 per cent) 
of the 20 animals given injections of blood from the control patients has shown 
neurologic symptoms. The first animal to present symptoms showed evidence of 
profound equilibratory defects, and pathologic examination disclosed diffuse demy- 
elinization in the vestibular area and in the restiform body. Unfortunately the 
animal was found dead in the cage on the morning after a holiday, and the interval 
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between death and necropsy could not be determined; therefore the significance of 
the pathologic changes is somewhat conjectural. The second animal presented 
almost identical symptoms and was killed by ether when death was imminent; 
so far I have been able to discover only one perivascular lesion, situated in 
Schwalbe’s area. This consisted of a narrow zone of demyelinization which was 
filled with large glia cells. Owing to the fact that fixation was in Miiller’s fluid, 
it was not possible to determine with certainty the character of these cellular 
constituents, 

In conclusion, I believe that it can be asserted that at present there is neither 
proof nor particularly convincing evidence that multiple sclerosis is produced by 
an organism or a virus. The evidence of a toxic factor, such as lead, is still too 
meager to justify dogmatic conclusions, but investigation along this line should 
be pursued. I am inclined to agree with Birley and Dudgeon that the clinical 
features of multiple sclerosis do not substantiate the endogenous theory of Striim- 
pell and Miiller, viz., that the disease is due to a congenital or a developmental 
defect. Miller has met this objection by postulating that external factors of a 
toxic-infectious nature act as agents provocateurs on a neuroglial tissue that is 
vulnerable on account of defects inherent in the germ plasm. 

An attack on any difficult problem is a challenge to the brave, and with that 
in mind generous encouragement should be given to a continued study of this 
problem from any angle that a courageous investigator may choose. 


DISCUSSION 

Dr. WiLttaAM G. Spritter: Dr. Cornwall has presented his subject with excellent 
critical judgment. He has described the characteristic lesions of multiple sclerosis, 
such as the frequent sharp differentiation of-the sclerotic patches, the symmetry 
of the patches in the two sides of the spinal cord, the persistence of axis-cylinders 
in the sclerotic patches, the tendency to predominance in the white matter and the 
absence of secondary degeneration. 

The differentiation is not always sharp; the patches are not always symmetrical ; 
the persistence of axis-cylinders I have found with the Bielschowsky stain in the 
posterior columns in cases of Friedreich’s ataxia, and I have observed patches 
in the gray matter both of the brain and of the spinal cord. I have seen secondary 
degeneration of moderate degree in cases of multiple sclerosis. 

Dr. Cornwall does not accept the statement that the experimental lesions have 
been shown to be identical with those of multiple sclerosis, and with this view 
in my present knowledge of the subject I must agree. 

Dr. B. J. Atpers: Dr. Cornwall has presented a fair and lucid summary of 
the experimental pathclogy of multiple sclerosis. The experimental production 
of this disease must satisfy two requirements: (1) the lesions produced must 
resemble closely those of multiple sclerosis in man; (2) the clinical picture must 
also resemble that in man. Concerning the first requirement, I think that it may 
be truthfully said that the various types of experimental lesions produced have con- 
formed to those of multiple sclerosis in only a vague sense. Multiple lesions have 
been produced, to be sure, by the introduction of fat emboli, by tetanus toxin, by car- 
bon monoxide and by other means. These have produced a demyelinization around 
the vessels, with perivascular cuffing and with loss of axis-cylinders. The lesions 
have resembled somewhat those of multiple sclerosis and, according to some 
workers, have been accompanied by a secondary gliosis which has been progressive. 
Some of the lesions have been studied as long as one year after their production 
and have been found to be accompanied by a definite glial reaction. The mere 
production of such lesions, however, does not necessarily fulfil the requirements of 
multiple sclerosis because they do not resemble multiple sclerosis in its pathologic 
details. A destructive lesion such as those produced by toxins will, if it persists 
long enough, be accompanied by gliosis, but this picture does not resemble patho- 
logically the scattered and widespread type of plaque which is found in this disease. 
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It is a multiple lesion, to be sure, but it is not multiple sclerosis, There are many 
moot points which arise concerning the pathology, some of which have been indi- 
cated by Dr. Cornwall. One of the important considerations is whether the gliosis 
in cases of multiple sclerosis constitutes a primary or a secondary response. To 
Charcot the gliosis was the primary evidence of the disease, and this view is still 
held by some. Jakob believed that the gliosis occurred simultaneously with the 
demyelinization and was evidence of a primary process in the disease in question. 
In other words, the gliosis in his estimation developed pari passu with other 
evidences of the disease and was not a secondary manifestation. The entire problem 
of multiple sclerosis is confused by the whole question of acute multiple sclerosis 
and its relation to encephalomyelitis. I believe that many cases have been diagnosed 
as instances of acute multiple sclerosis which probably do not belong in this 
category. In any event, acute multiple sclerosis does occur and with it evidences 
of inflammatory reaction. Whether this represents evidence for a virus disease, 
as Pette asserted, or whether it is the reaction of the surrounding tissue to a 
destructive agent of some sort cannot be answered with certainty at present. There 
are some who maintain that the plaques of acute multiple sclerosis differ from 
those of encephalomyelitis. Jakob believed, for example, that in the former there 
was a severe microglial response which was entirely absent in the matter. In his 
diagnosis of an acute multiple sclerotic plaque he depended on the presence of a 
wall of microglia cells. As Dr. Cornwall has asserted, despite the presence of 
so-called inflammatory plaques in multiple sclerosis the evidence for the trans- 
mission of the disease and reproduction of the disease in other animals is not 
definite, and furthermore the development of the clinical signs in these cases is 
not similar to that of multiple sclerosis in man. While a good deal has been done, 
some of it tending to clarify views in the matter, much still remains obscure in 
this disease, and the most important aspects of it, its etiology and its relation to 
other diseases of the nervous system, remain unsettled. 


Some Aspects oF MULTIPLE ScLEROSIS AND Its THerapy. Dr. RicHarp M. 

BRICKNER. 

In a study of 62 cases of well defined multiple sclerosis it was found that notable 
subjective and objective sensory disturbances had occurred at some time in the 
course in virtually every case, although this has by no means been the uniform 
experience of other observers. The chief subjective symptoms of this variety were 
pain and “numbness.”’ The pains were usually located in the joints of the lower 
extremities and most commonly were aching; they were not radicular. The 
“numbness” usually perceived in the hands or the legs and feet was most often 
really a sensation of deadness. In this way this symptom differs characteristically 
from the typical dysesthesia of pernicious anemia. Both pain and numbness fre- 
quently occurred early in the course of the disease; numbness was a first symptom 
in 15 cf the 62 cases. Objectively, almost all the patients also showed disturbance 
in the function of the dorsal columns. The senses of vibration and of position and 
movement were impaired, usually markedly, in the lower extremities. Occasionally 
the form included by Oppenheim in his group in which the cervical portion of the 
spinal cord was involved was seen, i. e., severe impairment of these modes of 
sensation in a single upper extremity. 

Three of the most deeply neurotic, self-absorbed patients in the group showed 
an obsessive, exaggerated interest in their dysesthesias, with relative neglect of 
the motor incapacities which dominated their lives. The relations between neurosis 
and intense interest in the sensory side of the illness are interesting, and it is 
difficult not to speculate concerning the reason for their existence. It is true that 
all knowledge and consciousness of self is gained through sensory channels and 
that sensation is indispensable for their maintenance. The suggestion presents 
itself that under conditions in which a person has a particularly great interest in 
his self, in his own conscicusness, very careful attention might be given to every 
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nuance which would foster more and also more acute self-awareness. This implies 
that sensation as such would be especially well guarded, examined and highly prized, 
With these persons the rest of the self is incapacitated by obsession with the 
pathologic sensations which are continuously streaming in. 

From a practical standpoint, the physician must be particularly astute with this 
group of patients. An obviously neurotic manner, together with an overstressing 
of the sensory side of the symptoms, may produce so deep an impression of hypo- 
chondriasis and conversion hysteria that the diagnosis may easily be obscured, 

In the present series it was found also that vesical disturbances were common 
early in the disease. In 2 cases there had been recurrent attacks of facial paralysis, 
Depression was more frequent than unqualified euphoria. The commonest mental 
impairment was of memory. 

It is, of course, common for patients with multiple sclerosis to have a single 
transitory symptom or occasionally two or three together, long before the disease 
develops into a recognizable syndrome. In view of the frequent neglect of this 
important matter, a special term for it might be useful for the sake of calling 
attention to it. The term “signal symptom” is suggested. A signal symptom 
may be of any form, but the commonest are visual disturbances (usually repre- 
sentative of retrobulbar neuritis), diplopia and “numbness.” The first symptoms of 
the first recognized attack are often much, but not entirely, the same; in the present 
series the most frequent were some variety of disturbance in gait (22 cases), 
“numbness” (15 cases) and diplopia (13 cases). 

There was also found a new minor symptom—‘oscillopsia”—which is not 
entirely limited to cases of multiple sclerosis. It consists of the apparent oscilla- 
tion of objects in the field of vision, usually when the patient is walking but occa- 
sionally during fixation of gaze at rest. Oscillopsia is produced by nystagmus, head 
tremor or Zitterbewegungen, which are freshly elicited by the jolt of each step in 
walking and occasionally by fixation of the neck and eyes. 

None of the other features of the analysis are in any way different from what 
is generally understood and accepted about multiple sclerosis. The facts which 
serve as the basis for this presentation are stressed because they do differ in some 
ways from the commonly accepted points of view. 

In a study of the therapy for multiple sclerosis most of the French, German and 
English literature was analyzed. Some features to be found in the history of the 
subject become apparent, which may have added to the confusion inherent in the 
disease itself. It was found that no standards of study had been formulated and 
widely adhered to in an effort to distinguish between spontaneous remissions and 
the effects of treatment. In addition, the majority of reports were based on groups 
of cases which were too small in number, were followed over too short a period 
and were reported in too little detail to permit critical evaluation of the modes 
of therapy. The American Neurological Association has established-a commission 
the function of which is to attempt to overcome these difficulties. 


CHICAGO NEUROLOGICAL SOCIETY 
Regular Meeting, April 18, 1935 


TuHeopore T. Stone, M.D., President, in the Chair 


PARAMYOCLONUS MULTIPLEX: Report oF A Case. Dr. Victor E. Gonna. 


A man, aged 23, of athletic stature, who formerly indulged in boxing to a 
considerable extent, was sent to me for a decision as to whether he should con- 
tinue boxing. His health was good until six years ago, when some stiffness 
developed in both shoulders, which was called “rheumatism.” For relief of this 
condition the patient took baths in deep snow for months. During this treatment 
it was first noticed that some muscles displayed sudden contractions. It can be 
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seen that both pectoral and both biceps muscles show symmetrical, shocklike 
twitchings ; the movements are neither rhythmic nor synchronous. The rate of the 
jerks is about 80 or 90 a minute. The patient can suppress the movements, but 
they recur with great intensity. When he is excited the contractions become 
more severe; during sleep they are absent. The movements are entirely different 
from those produced at will, and the arms do not move. The family history is 
essentially irrelevant. The patient has been “high-strung.” 

In addition to the fact that the contractions are not painful, there is no atrophy 
or hypertrophy of the muscles involved. Electrical examination, including determi- 
nation of the chronaxia, revealed normal findings. There is no involvement of the 
cranial nerves. The deep and superficial reflexes are somewhat lively but within 
normal range. There are no pathologic reflexes and no sensory disturbances. 
Tests of the urine and blood revealed no abnormalities. The calcium content of 
the blood was found to be 8.5 mg. per hundred cubic centimeters, which is about 
the lowest normal amount. The reaction to the Kahn test was negative. 

In the past six years the patient has noticed no change in the severity of the 
twitchings; no additional muscles have been involved. He is able to perform 
his duties as a baker and can drive a car or do hard work without being hindered 
by the muscular contractions. 


SYPHILIS OF THE PiturtARy Bopy. Dr. Eric OLpBERG. 


A case of miliary gumma of the hypophysis is described. This is the first 
case to be reported in which histologic verification has been made during life. 
There was an associated chiasmal arachnoiditis, the operative treatment of which 
combined with antisyphilitic therapy, produced a marked improvement in the 
patient’s visual acuity. 

DISCUSSION 

Dr. R. P. Mackay: Regarding the question of chiasmal arachnoiditis, some 
additional information is available. Craig and Lillie (Chiasmal Syndrome Pro- 
duced by Chronic Local Arachnoiditis: Report of Eight Cases, Arch. Ophth. 
§:558 [April] 1931) reported a number of cases. Certain clinical features tend 
to characterize the cases and to separate them from cases of intrasellar tumor. 
First, while the visual fields usually show bitemporal hemianopia, homonymous 
defects may occur, and in any case asymmetry of the visual fields changes from 
time to time, so that quite incomparable fields may be charted at different stages 
in the process. Finally, the serologic and cytologic changes may indicate a 
syphilitic process. 

The treatment for syphilitic arachnoiditis probably should not be surgical, at 
least not until the patient has been treated by medical measures, but I agree with 
Dr. Oldberg that gumma of the pituitary body should be treated surgically. My 
experience with medical treatment of gumma of the brain has been rather unsatis- 
factory. Modern opinion favors a surgical attack, just as on an intracranial tumor. 
In any case, it seems advantageous to seek to differentiate inflammatory from 
neoplastic chiasmal lesions. 


POSTEROLATERAL DEGENERATION OF THE SPINAL CorD WITH MARKED VASCULAR 
CHANGES: PatuHorocic Report. Dr. Loren W. Avery (by invitation). 


This article will be published in full elsewhere. 
HISTOPATHOLOGIC STUDIES IN EXPERIMENTAL PociomyeLitis. Dr. JosepH A. 


LUHAN. 


This article will be published in full in a later issue of the ARCHIVES. 


= 
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Annual Meeting, May 16, 1935 


TueEoporeE T. Stone, M.D., President, in the Chair 


VARIATION IN THE SHAPE OF THE LATERAL CEREBRAL VENTRICLES DUE To Drr- 

FERENCES IN THE SHAPE OF THE HEAD. Dr. PeErcivaArL BaILey. 

The matter that I shall present is not to my knowledge of clinical importance, 
being merely an interesting anatomic variation. Roentgenograms were made after 
the injection of air through lumbar puncture (encephalography) in two men of 
German stock. One skull is markedly brachycephalic and the other very dolicho- 
cephalic, an eloquent commentary on the supposed purity of the Aryans. The 
effect of dolichocephaly on the ventricular system is to elongate the occipital 
horn, decrease the angle between the frontal and the temporal horn and flatten 
out the arch of the frontal horns. In the brachycephalic head the ventricular 
system is shortened, the lateral ventricles are more arched and the angle between 
the frontal and the temporal horn is increased. 


REGENERATION OF Postertor Root Fispers. Dr. Harry A. PASKIND. 


This paper will be published in full elsewhere. 


DISCUSSION 


Dr. Paut C. Bucy: Does Dr. Paskind think it at all possible that the nerve 
fibers which he observed along the blood vessels within the spinal cord might 
have been of the nature of sympathetic or vasomotor nerve fibers and entirely 
devoid of relationship to the posterior roots? 


Dr. G. B. Hasstn: How old were the cats that Dr. Paskind experimented on? 
I understand that only in very young cats was it possible to find regenerated 
fibers in the posterior roots. I wonder whether Dr. Paskind can explain why the 
regeneration did not extend beyond the pia, into the region of the posterior 
columns. Nageotte, studying the regeneration of posterior roots in cases of tabes 
dorsalis, also was able to follow the fibers as far as the pia, where they formed 
thickenings and bulbs. The thin regenerated fibers of the posterior roots evidently 
cannot overcome the scars of connective tissue, which are absent in healthy cats, 
so that there should be no obstacles to the extension of the new fibrils beyond 
the pia. 

Dr. Harry A. Paskinp: In answer to Dr. Bucy’s question, I think that it 
may be possible that the fibers were sympathetic nerve fibers. 

I have no explanation of why posterior root fibers regenerate only to the pia- 
glial membrane. Up to this membrane the root has the characteristics of a 
peripheral nerve, and after section protoplasmic bands are formed. The proto- 
plasmic bands do not penetrate the pia-glial limiting membrane and are not found 
proximal to it. There is no regeneration without the previous formation of proto- 
plasmic bands of Bingner. This does not answer Dr. Hassin’s question. It 
merely correlates the presence of protoplasmic bands with regeneration. 


CEREBRAL VASCULAR DISEASE: Report oF A Group oF UNusuat Cases. Dr. 
Paut M. LeEvIN. 

Case 1.—An infant, aged 9 months, had had convulsions for the past five 
months and hemiplegia for one week. She died several hours after trephination 
of the skull. Examination of the brain disclosed disseminated areas of laminated 
cortical softening. Marked proliferation of macrophages had taken place, evidently 
by transformation of perivascular cells resembling endothelial elements. There 
were pronounced changes in the pial arteries, with calcification of the media, fre- 
quent narrowing of the lumen and complete occlusion of one vessel. The arteries 
at the base showed intimal proliferation. 
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There is a close similarity between these lesions and those occurring in a 
variety of diseases in which vasomotor disturbances may be inferred. These 
changes appear to represent an early stage in the development of cortical degen- 
eration found frequently in cases of infantile cerebral paralysis. It seems likely, 
then, that many of the cerebral disorders of early childhood, when not due to 
demonstrable vascular occlusion, may be the result of functional circulatory dis- 
turbances. 

Case 2.—A girl, aged 4 years, has had since birth an extensive nevus of the 
skin of the head and extremities. At the age of 6 months she had convulsions, fol- 
lowed by transient hemiplegia on the right side. At 4 years a convulsion recurred 
and also the hemiplegia and speechlessness. Examination showed paralysis of the 
right extremities and the left side of the face, and a port wine nevus of the skin 
of the face, neck, arms and lower extremities. Roentgenograms of the skull 
showed four discrete calcified lesions in the left cerebral hemisphere (fronto- 
parietal region). 

This patient had an illness clinically typical of Striumpell’s polioencephalitis. 
One may be certain that this condition is due to anomalous development of the 
cerebral blood vessels. It has been recently shown by Krabbe that in such cases 
laminated cortical degeneration occurs, with calcification of the affected layers, 
showing roentgenographically as sinuous parallel lines. 

Case 3.—A woman, aged 34, had had convulsions since early childhood, begin- 
ning in the left hand. At the age of 31 she had left hemiplegia, which improved 
after two months. Her mother died of epilepsy. A maternal uncle and two sisters 
suffer also from convulsive attacks. Areas of intracranial calcification were 
seen in the roentgenograms of the skull of one of the sisters. Examination 
showed spastic left hemiparesis. Roentgenograms of the skull made after the 
injection of air showed irregular dilatation of the lateral ventricles and scattered 
calcified areas in the intracranial cavity. In an attempt to extirpate the lesion 
causing the attacks, a cerebral exploration was made. However, there were 
numerous branches of the middle cerebral artery passing through it in all direc- 
tions; hence, only a biopsy was made. This showed a tangle of large blood vessels 
with thickened walls which were calcified in places. True bone formation had 
taken place in one of the bits of tissue. 

There is, then, a condition of hereditary, multiple telangiectasis of the brain. 
This may be compared to Osler’s disease of hereditary telangiectases of the skin 
and mucous membranes. 


Case 4.—A girl, aged 8 years, had a sudden attack of headache and vomiting. 
This recurred two months later, accompanied by slurring of speech. In a series of 
episodes, vertigo, facial paralysis and paresis on the left side appeared. The 
grandfather died in 1896 of an illness with severe headaches and vomiting, which 
was diagnosed as tumor of the brain. The ocular fundi were normal, and there 
was no other evidence of hydrocephalus. The muscles of mastication, the pharynx 
and the left side of the face were paralyzed. All the extremities were weak, the 
left more than the right. There was a moderate ataxia of the left extremities. 
A Babinski sign was present bilaterally. A diagnosis of pontile glioma was made, 
and roentgen therapy was attempted. This was poorly tolerated and was stopped. 
The child died five months after the first headache. At autopsy telangiectasis of 
the pons was found with a large intrapontile hematoma. 

Although the nature of the grandfather’s cerebral disease is not known, it is 
not unlikely that it was similar in nature to that in my patient. This is a probable 
case of hereditary telangiectasis of the brain. 

Case 5.—A woman, aged 24, began to have general weakness and marked 
drowsiness. Soon, severe attacks of headache appeared, associated with projectile 
vomiting and a few attacks of vertigo. Examination showed slightly choked disks, 
marked stiffness of the neck, Kernig’s sign and some impairment of deep sensation 
in the left foot. The gait was unsteady and on a wide base. There were frequent 
extrasystoles. Lumbar puncture excluded a diagnosis of meningitis, and ventricul- 


934 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


ography localized the lesion in the posterior fossa. A history was then obtained 
of a similar disease in the father and possibly an aunt. <A diagnosis of Linday’s 
disease was made, although no retinal angioma could be seen. At a cerebellar 
exploration a large cyst was found in the left cerebellar hemisphere, but there was 
no tumor in the wall. There was swelling of the right cerebellar tonsil and a 
nodule over the upper part of the cervical region of the spinal cord. Biopsy of 
the tonsillar lesion disclosed a typical capillary hemangioblastoma. 

The hereditary nature of Lindau’s disease is established. A survey of reports 
of multiple hemangioblastoma of the central nervous system reveals unexpectedly 
the occurrence of tumors in every spinal cord examined (10 of 18 cases). This 
would suggest that hemangioblastoma of the spinal cord is more frequent than 
has hitherto been realized. 

DISCUSSION 

Dr. G. B. Hassin: Were the areas of calcification present elsewhere in the 
vascular system of the brain, or were they confined to those demonstrated in the 
slides ? 

Dr. Paut M. Levin: The areas of vascular proliferation in the cortex always 
coincided with foci of softening. The calcification of the pial arteries was, however, 
present over the entire convexity, including regions in which the cortical encephalo- 
malacia was minimal. The large arteries at the base of the brain showed a 
striking proliferation of the intima. 


FURTHER STUDIES ON THE AUTONOMIC SYSTEM IN RELATION TO CARBOHYDRATI: 
METABOLISM. Dr. Davin A. CLEVELAND (by invitation). 


This article will be published in full elsewhere. 


Book Reviews 


Handbuch der Neurologie. Edited by O. Bumke and O. Foerster. Volume 12. 
V. Special Neurology. II. Diseases of the Spinal Cord and Brain. 
I. Infections and Intoxications. Price, 132 marks. Pp. 776, with 133 
illustrations. Berlin: JuliusSp ringer, 1936. 


This volume of the new Bumke and Foerster handbook deals with infections 
and intoxications of the brain and spinal cord. The opening chapter, on infectious 
diseases of the brain and spinal cord, is by Stertz. It deals briefly with the 
neurologic complications of such diseases as typhoid fever, pertussis, mumps, acute 
exanthems and diseases of a similar nature. It summarizes adequately the present 
knowledge of the neurologic complications of these diseases but treats of some 
of them too briefly. There are useful chapters on typhus fever of the nervous 
system and on leprosy by Kroll. Both these chapters are well done. They deal 
with little known subjects and serve a useful purpose in bringing together the 
knowledge of them. Gamper contributes a good summary, from both the clinical 
and pathologic point of view, of chorea infectiosa, which includes both chorea 
minor and chorea gravidarum. There is also a good and lengthy chapter on 
tuberculous diseases of the nervous system by Sittig. This deals extensively with 
tuberculous meningitis, circumscribed tuberculous meningitis, pachymeningitis 
tuberculosa, serous meningitis in tuberculosis, and tuberculoma. There is a long 
and good article by Sarbo on the difficult subject of syphilitic diseases of the 
nervous system. This discusses vascular syphilis and other forms of syphilis 
of the central nervous system. It contains a particularly useful discussion of 
so-called interstitial syphilis, or cerebrospinal syphilis, a subject either not discussed 
at all or inadequately treated in most volumes. 

The section on tabes is especially well done. The chapter on the pathology 
of tabes by Richter is excellent, even though it tends to reflect too much the 
author’s personal views. The clinical chapter on tabes by Mann is also good. 
There is a short but adequate discussion of dementia paralytica by Jahnel. 

This volume attains a high degree of excellence. The articles are well written 
and exhaustive, and the subjects are authoritatively treated. They will be found 
useful both for reference and for general use. The editors have chosen wisely 
the subjects to be discussed, and the contributors have performed their tasks 
exceedingly well. The volume, like all the others that have so far appeared, is 
highly recommended. 


Tumeurs de l’encéphale. By D. Paulian. Price, bound, $3.25. Pp. 216, with 
189 illustrations. Paris: Masson & Cie, 1935. 


This book embodies Paulian’s experience with forty-six diverse tumors of the 
brain, studied during the last ten years. Cushing’s classification and arrangement 
of material are closely followed and, indeed, a number of illustrations are taken 
from this author's work. The histologic features and various types of glioma are 
concisely and clearly described. Paulian’s method of encephalography is given 
in full, but does not embody any original features. Histories of cases are given 
in considerable detail, with photographs of gross and microscopic material. These 
also do not bring to light any striking, new conceptions. The illustrations are 
poorly reproduced, although they are evidently taken from excellent specimens. 
The book, as a whole, is scarcely in the same class with that of Bailey, Cushing 
or Sachs on this subject. 
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Ueber die primaren Tumoren des Sehnerven und der Sehnervenkreuzung, 
Inaugural Dissertation. By Ake Lundberg. Paper. Price, $2. Pp. 155, with 
illustrations. Stockholm: Nordiska Bokhandeln, 1935. 


Lundberg presents in this monograph a review of all the published reports of 
cases of tumors of the optic nerves and chiasm, both gliomas and meningiomas, 
with a valuable tabulation of these cases. He reports nine cases of glioma, which 
were personally observed, in considerable detail. In all these cases he considers 
the tumor to be an oligodendroglioma, a diagnosis which seems to the reviewer 
somewhat questionable on the basis of the evidence given. He also reports a 
meningioma situated within the optic foramen. 

There is nothing particularly new in the description of the pathologic or the 
clinical picture of the type of tumors discussed, but the dissertation will form 
a valuable source of references for any one interested in the subject. 


CORRECTIONS 

In the review of Dr. Walter E. Dandy’s book, “Benign Encapsulated Tumors 
in the Lateral Ventricles of the Brain,” in the March issue (35:700, 1936), the 
publisher of Dr. Dandy’s book, “Benign Tumors in the Third Ventricle of the 
Brain: Diagnosis and Treatment,” issued in 1933, was given as Williams & 
Wilkins Company instead of Charles C. Thomas, Springfield, Ill. Also, the first 
word in the third line from the end of the review should read “vesicular” instead 
of “fascicular.” 


In the list of diplomates certified by the American Board of Psychiatry and 
Neurology, Inc., in the March issue (ArcH. Neurov. & Psycurat. 35:644, 1936), 
the asterisk in the third line of the third paragraph should be placed before the 
name of C. Burns Craig instead of before that of L. Beverly Chaney. 


